NOVEL ACYLALKYLI SETH ONATE ESTERS AND APPLI CATI ONS I N
CONSUMER PRODUCTS CROSS- REFERENCE TO RELATED
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provi si onal patent application serial nunber
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sur f act ant s%éﬁ&hﬁg@%$bﬁ%§§wgﬁ %&@monal

care cleansers such as soaps, cosnetic conpositions, )
and cl eani Hys renlisation ¢laims proméy il PryISIea! ApteReapglication serial
ester, sodium cocoyl isethionate ("SCl"), is an ester

woumbrez 60153 754 édfiled fansiywa], 004 soap-conbi bars (i.e.

syndet bars) due to its low solubility in water and

mldness (i.e. non-irritating) to the skin as conpared

to harsher fatty aciKiESDaQFTHBSINVENGYON, because of
its low water solubility, SCI is not suitable for use

in |iOe greSdneani@etich isGectBBth8E préfardtivRIoPvhlngodyRilkylisethionate
limted water solubility is to conbine SCI w th other

%%rg,%ﬁﬂécﬁatéyﬁnhéﬁ Pioﬁ%t%g%n@fﬁ@ﬂ%ﬁﬁ%aﬁ%ﬁﬁl &Mlumer products.

et ai nes. However, i s cofbinatioh of surfactants
still produces a hazy solution that tends to separate

during storage. &%?‘E?meeﬁé?%?s hl\gﬁﬁl\ﬁabl eto

produce acyl al kyl'i se at ‘are
Acylalkylisethionate esters are anionic surfactants that can be used in a variety of

persohal care cleansers such as soaps, cosmetic compositions, and cleaning formulations.
One acylalkylisethionate ester, sodium cocoyl isethionate (“SCI”), is an ester currently
used extensively in soap-combi bars (i.e. syndet bars) due to its low solubility in water
and mildness (i.e. non-irritating) to the skin as compared to harsher fatty acid soap bars.
However, because of its low water solubility, SCI is not suitable for use in liquid
cleansers. One method for improving SCI's limited water solubility is to combine SCI
with other surfactants such as taurate, amphoacetates and betaines. However, this
combination of surfactants still produces a hazy solution that tends to separate during
storage. Therefore, it would be desirable to produce acylalkylisethionate esters that are
highly water soluble, hydrolytically-stable and non-irritating for use in aqueous as well as

non-aqueous consumer products such as personal care cleansers.



10

15

20

hi ghly water soluble, hydrolytically-stable and
non-irritating for use in aqueous as well as

wWoevsatsedbus consunmer products such as per sonaPCTHSM04/025968

cl eansers. SUVWWARY OF TEE | NVENTI ON The present

i nvention includes al kyl - substituted hydroxyal kyl

sul fonat es and net hods of preparing al kyl -substituted
hydr oxyal kyl sul fonates. The al kyl -substituted

hydr oxyal kyl sul f onag ggﬂqug m M th a
ca:boxyl%ﬁ aC|d|t?kpro uce acy :ﬁﬁllsethlonat

este e a [ ) e

o surPachspton Suridhe bRl PRV EBRtich BirogRubR® SulShates ana

products such as_personal care cleansers The
methnds 9fypiepwing alkal-ebsuitieds hydroyulloyr wdiwetesnyBig plil-substituted

are at least as mld to skin as SCI. In addition,
hudrokjedkgCisnlforrsesnaydyalthen ibserdrctadatvéthest endosylic esid to produce
present invention are |ow foam ng, highly soluble in

awaileylisednidnity ditetsy tThealchlisliadthRnarkdsitgs e besib& & a surfactant or
easier to handle, store, and conpound. Because of

s&r@&'eraﬁﬁféaﬁgéﬁ ﬁpchﬁéullﬂetryﬁ)r%'ag&@Mcﬁsast fsonal care cleansers. The
al kyl substituted acyl al kyl'i sethionate esters can be

2SR nsteﬁ%to \%@tte?sr Ofot[le gl'eggnetqnve%l%n %rg ?tﬁl%gég 30 %{1]53 ’{g)gskm as SCL. In

onc hus

aquequs on onsuner cts m

P T agde BRLcRe ﬁ%@fsﬁw@ww ﬁi‘t@%@g%ﬁ predelomtpriog are low
under st andi ng and better appreciation of the present

foanviagit hishly s@rlle dncwateh gol dydeolnadyt vatle enakang 8w eders easier to
detai |l ed description of the invention, taken in

hemtlg, storej aml verhpounde Beaosepeitiein @n]ﬁeirgaai eslubfftGRpeitics,sthe alkyl-
a graph depicting the hydrolytic stability of sodium
s@REANEd he@hiyARARBnate esters can be dissolved in water or flaked into a fast-
dispersing concentrate thus making their use in the formulation of aqueous and non-

aqueous consumer products highly desirable.

BRIEF DESCRIPTION OF FIGURES
For a detailed understanding and better appreciation of the present invention,
reference should be made to the following detailed description of the invention, taken in
conjunction with the accompanying figures.
FIGURE 1 is a graph depicting the hydrolytic stability of sodium cocoyl isethionate
(SCI), sodium cocoyl methyl isethionate (SCMI) and sodium cocoyl ethyl
isethionate (SCEI) over a time period of 30 days;

FIGURE 2A depicts the foaming characteristics of SCMI;
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(SCl), sodiumcocoyl nethyl isethionate (SCM) and
sodi um cocoyl ethyl isethionate (SCEl) over atine

w@ersotseed 30 days; FlI GURE 2A depi cts the foanPemyus2004/025968

characteristics of SCM ; FI GURE 2B depicts the foam ng
characteristics of sodiumlauryl ether sulfate (SLES)

and JUGURB bBUddictS thd abemindl Sarackérthtibd GPRbdRindegirgt sther sulfate

the solubility of solutions containing one of SCl,

SCM and ﬁ%%) Qﬁg&liﬁﬁgaggﬁgggﬁglt%)q:ndTHE I NVENTI ON

The present vention pro Y sol ubl e,

non. PG et it Al 8 b linl s dn s som and

a primary or secondary surfactant in aqueous and
non-aqueo@Eéonsurrer products such as personal care

cl eansers. An acyl al kyl i sethi onate ester herein refers
to an al kyl -substituted acyl al kylisethi onate ester in

whi ch at | eaBPETHRERJAESGEAP BHON K& FHBANBRNITHONf t he

I sethionate portion of the nolecule is substituted

W t h Er plebept igrentign pTbaddes highdwn salubld, lydeslpticadly stable, high-tight
substituted onto at | east one carbon atom of the

fedkare rsiwl (nate-Powtiheh Rflatisis@ainalek ¥dtbgebRianad @ primary or
ester. For exanple, in one enbodi nent, the

) . ylis , r . |
e R R SR SR AN Bt o R Py oo person
t he fol | ow ng, general -formul [): R - - CHCH .
KN FIGRIEN, RS RGP GO Bo Gt SRR ROy Bethdl Lqubstinted
and 25 carbon atons; Rl and R2 i
acylalkylisethionate ester in which at least one hydrogen on the alkyl chain of the
isethionate portion of the molecule is substituted with an alkyl group. That is, an alkyl
group is substituted onto at least one carbon atom of the alkane sulfonate portion of the
acylalkylisethionate ester. For example, in one embodiment, the alkyl-substituted

acylalkylisethionate ester is an alkyl-substituted acylethylisethionate ester having the

following general formula (I):

i

R-COO—CHCH—S05X

in which R is any hydrocarbon group having between 4 and 25 carbon atoms; R; and Ry
are each independently selected from the group consisting of hydrogen and a branched or
straight aliphatic C; to Cs alkyl group subject to the proviso that only one of R; and R; is
a branched or straight aliphatic C; to Cg alkyl group while the remaining R; or R; is
hydrogen; and X may be any cationic species present for charge neutrality such as

3
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are each independently selected fromthe group

consi sting of hydrogen and a branched or straight
wa@bdophzteex ClL to C al kyl group subject to the PCDUSR04/025968

that only one O R 1 and R2 is a branched or straight

aliphatic Cl1 to C al kyl group while the remai ning RlL

BdrdgehSal YU 080l AR aX BBYinD HAY¥iuEA NP NtuBP LR, magnesium,
present for charge neutrality such ashydrogen, an

z%lu%f% dmlﬂgﬁlagm&%ﬁﬂn‘?ﬁné Qgﬁ'ﬁgﬂmrﬁ951?55\%h1ldﬂ1a?é1glﬂs{1ﬁﬂ%d"mth one or more
ca rum zi m num amo
ammoni um | ons V\,hl ch are substituted with one or nore
YPYURFOUHroups. I n anot her enbodi nent, the

al kyl - substltut ed acyl al kyl i set hi onate ester s

al ky!18apathet embefiment, peop % r%lé@wptﬁda@@éla@ﬂlé@thm%erﬁgter is an alkyl-
the general formula (I1): R RR2 R3 R COO CH CH CH SO
Bistitntedatdprogylistla nyath gsteoban i thegenerp! foamblagIhet ween

4 and 25 carbon atons; R and R and R3 are each

i ndependently selected fromthe group consisting of

hydrogen and a branched orgstg,ai gt aliphatic G to C

al kyl group subject to the pro |so that one of R and

R2 and R3 is a branched or straight aliphatic G to C

al kyl group while theRr(KD@L@mIr@{J@I{-GDgRZ or R3is

hydr ogen; and X may be any cationi c species present

for charge neutrality such as drogen, an al kal i

irptiach Bus hnndydodinhan gpatpalssi mmgéwéem Atamid () cackoatams; R; and Ry
magnesi um zi nc, al um num anmoni um and amoDni um i ons

adi R ager @cﬁdb&éﬁeh@ér&@f vélédled f@no theTareipot@Bidtiag pfoupisogen and a
The al kyl -substituted acyl al kyl i set hi onate esters of

BriechRd @8 8RhichiMBRELOT, TBYCLEkyl group subject to the proviso that one of R;
and R, and R3 is a branched or straight aliphatic C1 to Cs alkyl group while the remaining
R; or R; or R3 is hydrogen; and X may be any cationic species present for charge
neutrality such as hydrogen, an alkali metal such as sodium, potassium and lithium,
calcium, magnesium, zinc, aluminum, ammonium and ammonium ions which are

substituted with one or more organic groups.

The alkyl-substituted acylalkylisethionate esters of the present invention may be
prepared by direct esterification of one or more alkyl-substituted hydroxyalkyl
isethionates with one or more carboxylic acids. Esterification occurs by mixing alkyl-
substituted hydroxyalkyl isethionate with carboxylic acid and optionally an esterification
catalyst under esterification conditions. The alkyl-substituted hydroxyalkyl isethionate
can be present as the salt of the alkyl-substituted hydroxyalkyl isethionate or in its acidic

form. Thus, esterification for one embodiment may occur according to the reaction:
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prepared by direct esterification of one or nore
al kyl -substituted hydroxyal kyl isethionates with one

w@eoosorw2xar boxyl i ¢ acids. Esterification occupPGI/Dg2004/025968

m xi ng al kyl substituted hydroxyal kyl isethionate with
carboxylic acid and optionally an esterification
catal yst under esterification conditions. The

al kyl -substi tuted hydroxyal kyl isethionate can be
present as the salt of the al kyl -substituted

hydr oxyal kyl isethionate or in its acidic form Thus,
esterification fpr gne enbodi nent may occur acgorgding
to the reaction:;:?( EHOCHCHSOX~. R- CO - X

+ H20]O in which Ri8 any hydrocarbon grdl héviE I

bet Be€PHabout HOGHETABOUK 25 c®bon at o%ﬁccngHo@& 0OX + HO
strai ght - chai n, brancH|ed, saturated, and unsaturate
hydr ocar bon groups; R2 and R2 may each i ndependent|
be hydrogen or an al kyl group selected fromthe group

18 Yis¢IsR ithgnyoydregarion groen kaying Behyeseabey 4 prd m@ﬂé Garbon atoms,
that both RL and R2 are not sinultaneously hydrogen

inclddiag etraight-gham) (brancbed) sttyrabat land u@kattmted taldkydartgpmogmopps; Ry and
and wherein X is a cationic species present for charge

RE al addch Yinddfeheéntiraye lh‘?dl@%bh oat hiPnille/] fr6G) e8lebtetl frdm the group
preferably selected fromthe group consisting of:

J&ﬁ@k@&%% el g@' Cs BLAl %b&@étkt@l h@ﬁ pPtd iRt Bdeh; RFiarﬁﬁi Ra are not

al um m and anmoni'um | ons whi are substituted w

9815BTeo e o SR PSR s BB 5B R BB 51 sroup, and

al kylisethionic acid is present, which we hay .
%ﬁqfﬁlpi%il%ﬁ FRHANEuRECIES PRsCAPRFrIZe neupky, which may be any cationic
esterification. X can be caused to be present as )
dngeiesd heinis pyefandin sedestest ramythe growy carsigingfnbydiogen, talkali metals,
is nost preferable to add the al kyl -substituted
aAkdtinki eaeth hhenisC zine, aluminum, and ammonium ions which are substituted with
one or more organic groups, which may be any organic group. When X is hydrogen, the
alkyl-substituted alkylisethionic acid is present, which we have surprisingly found to be
catalytic during esterification. X can be caused to be present as hydrogen by addition of
any strong acid; however, it is most preferable to add the alkyl-substituted alkylisethionic
acid itself in its pure form when it is added as an esterification catalyst.

The alkyl-substituted hydroxyalkyl isethionates may be prepared by reacting one
or more alkylene oxides with an aqueous solution of bisulfite. The alkylene oxides used
in preparing the hydroxyalkyl isethionates may include, for example, propylene oxide,
butylene oxide, and any higher alkylene oxides. The concentration of the aqueous
solution of bisulfite can range from 10% to 70% by weight and may include any alkali

metal aqueous solution of bisulfite such as sodium, potassium or ammonium ..

5
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acid itself inits pure formwhen it is added as an
esterification catalyst. The al kyl -substituted

whyasoxisad Kyl i sethionates may be prepared by PEHUS1004025968
one or nore al kyl ene oxides with an aqueous sol ution
of bisulfite. The al kyl ene oxi des used in preparing

the hy dexyabddiheitS ShNbRYREDStiINRYd IlRatdxSelkyf @dethionate is an alky-
exanpl e, propyl ene oxi de, butyl ene 0Oxi de, and any

[ I o he.
R R LS T
70% by wei ght and may i nclude any al kali netal aqueous
solution of bisulfite such as sodium potassium or
amoni um ..l n one enbodi ment, the al kyl -substituted
hydr oxyal kyl isethionate is an alRyRubstituted Ry Ry
hydr oXyexhane sul fonate produced bylt he follomﬁzg || -
P ReaceHOmClh R pEIOY CHp~ Pyt~ CHOH-0-SO; SCB. AHPHGHCH—SO;
- S8 where Ris a Cl1 to Cs alkyl group, RL and R 2
are each independently selected fromthe group of
hydrogen and a C1 to C al kyl group but only one of Rl
and R is hydrogen while the other is a Cl to C al kyl
group; R3 and R4 are each independently selected from
the group of hydrogen and a G to Ce al kyl group but
only one of R3 and R4 is hydrogen while the other is a
C to Calkyl group; and g + r is equal to p. Thus,
i sonmers may be produced during the reaction.
Preferably, one or nore cations such as sodi um
potassium lithium rmagnesium calcium and amoni um
i;onsnare present. i h g LS it 0 '
WaRERa EhEF So eletolfs RPURERG kULl EpdRielh) Bebd from the
whi ch_charge neutralit y. be acconplished s .
oA ALY et GiriotGrer A BOuE RBITHY SRS of i e By is hydrogen
nono- positive
while thg other is a C; to Cs alkyl group; R; and Ry are each independently selected from

the group of hydrogen and a C; to Cs alkyl group but only one of R and R4 is hydrogen
while the other is a C; to Cs alkyl group; and q + r is equal to p. Thus, isomers may be
produced during the reaction. Preferably, one or more cations such as sodium, potassium,
lithium, magnesium, calcium, and ammonium ions are present in the aqueous bisulfite
solution to maintain charge neutrality, and in fact any ion by which charge neutrality may
be accomplished is suitably included in the aqueous solution, including mono-positive
ions, di-positive ions, and triply positive ions.

In another embodiment, propylene oxide is reacted with sodium bisulfite to
produce sodium 2-methyl 2-hydroxyethane sulfonate and/or sodium 1-methyl 2-
hydroxyethane sulfonate or a mixture thereof. In yet another embodiment, butylene oxide

is reacted with sodium bisulfite to produce sodium 2-ethyl 2-hydroxyethane sulfonate

6
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ions, di-positive ions, and triply positive ions. In
anot her enbodi nent, propylene oxide is reacted with

W@ ems0meRs sul fite to produce sodi um 2-net hyl  PCT/US2004/025968

2- hydr oxyet hane sul fonate and/or sodi um 1-nethyl 2-
hydr oxyet hane sul fonate or a m xture thereof. In yet

AR QM@ PR yTE0hy dr O] a88 8uBKlH€ o 3 mBaGeefeMbE N In still another

sodi um bi sul fi te to produce sodi um 2- et hyl

%n}%;%gﬁQ%ty%t,ﬂﬁﬂﬁe %lflp;fgé}ﬁl%n%a&géé) aind %‘i{llt E'ﬂetlﬁgtdgy% rea[cted with sodium

roxyet hané sul € or a n1xt

Sti not h odi ure of yI ene

%}FH}% b B e a6 2 ekl o e euGae LR BE S fod g-ethyl 2-
produce sodi um 2- et hyl 2-hydroxyethane sul f onat e,

Lyslaerieimne sHanate, Sﬁ@)@mokweéwh 3riy dsomyesinae sulfepaip.and/or sodium 1-
1- et hyl 2-hydroxy ethane sul fonate, and/or sodium 1-
ghyly3-hpdrhyyhtiony stliemde, 0 Inﬁmueftsethemof. niThe pragyldneerxedsf and butylene
The propyl ene oxi de and butyl ene oxi de or ethylene

SRdgler @RYleLoE @ EInRACdnibiRdYinHngR6Hbr8iBn & obliBihe deited amounts
deS| red armunts of each al kyl -substituted

acy PF{? ISet %ldlhf aﬂﬁg&haﬁen uﬁ’f_‘bﬁ CI ng an

I on ster reaction of a

carb i set nat e,.. su as, an,. .. .
alkyl T %@%%Wea&ng?s%%f%gﬁéteg By Phsfuicifie By e e v
atgm of the hydroxyet ane sulfo a portion of th

g]Y:ltﬂe@le’éWn b ap gl irréut&%g}ﬁ%c{l rem%harteweﬂfe%%téﬂhe carbon atom
l'inkage is herein referred to as the "ester |ink
efathe byidrakyethane|sulfpaate pesionsfthe olenyleycanpaetdd tdshe awygen atom of
the al kylisethionate contains a high degree of ester

thie rdstet dinragts it hakinarders@r ondartie c'astbotinkt cfbon tbegn." It has been
hydrol ytic stability of the final acylalkylisethionate

RIPrindly TS th'a§ w?n%ﬁ’ §hé 'afldyﬁkétbﬁoh&‘ér &eRfs aNQoB| d@g%&r of ester link
increase in hydrolytic stability has been obServed

(ergcﬂlsr (ﬁ%@rgl% ‘s@oonﬁ&r&e%iﬂb% 548915?'8&%”%%%’013%?6 ?ﬂnhty of the final

acylalkylisethionate ester product is substantially increased. =~ No similar increase in
hydrolytic stability has been observed with regards to increasing the secondary carbon
content of the other carbon atom bonded directly to the sulfur atom in the
alkylisethionate. Therefore, it is highly desirable to produce an alkyl-substituted
hydroxyalkyl isethionate that permits an acylalkylisethionate ester produced therefrom to
possess as high a degree of ester link carbons which are secondary carbon atoms as

possible.

During production of the alkyl-substituted hydroxyalkyl isethionates, the pH of
the reaction solution comprising the alkylene oxide and bisulfite may range from about
4.0 to 10.0. However, to minimize side reactions and side products such as diols, the pH

of the reaction solution may be maintained within a range from 5.5 to 8.5. Moreover, the
7



content of the other carbon atom bonded directly to
the sulfur atomin the al kylisethionate. Therefore, it
w0 2008i07sky desirabl e to produce an al kyl - subst PETIUSZH04/025968
hydr oxyal kyl isethionate that permts an
acyl al kyl i set hi onate ester produced therefromto

PS5BS FeRFoN k@htich AePbethaiftaiasd 6ftinhdlkat @EDEN&bai Thto maximize
are secondary carbon atons as possible. During

REQsSHT 9P aﬂ(fyl-%%tigfﬁéﬁé Plytﬁlﬁ%?%ﬂégluﬁs%ﬁﬂ&% sOK¥AhEYh high content of

I set hi onat es,; ction solution
conprising.the al kyl ene oxide, a isulfite .range, .
FrOReLbbHE G P o TR Tl af B ed ol il Fhf A desired ph

reacti ons_and. side products such as diols, the pH of .
TARgS é‘g%tth% A& ITEAtISR #rralp aCHF BRI R ﬁﬁ@@wwsr%%ﬂﬁte may
from5.5 to 8.5. Mreover, thepH of the reaction
5  teoldded trmtheesactien smutimmedsmeddespt i nal |y at a pH of about
7.0 to maxi m ze production of alkyl-substituted

ceconiy Gl ARG e e T Eieles are prepared

the reaction solution at a desired pH range during the .
Wnimakeng diec Disshite dnwiilik bycregcie BuRYHEPYXIAY RO Ny as sodium
nore bisulfite may be added to the reaction solution

lasiroreds) edih subfupdinsidecwristed ipraseure. tThe adl{oxide- cmbbe jatldgdegoncurrently
hydr oxyal kyl isethionates are prepared by naking the

&y sitdr ftot grodiicesitic Ucdapesparriénd hgdraxywidn oxétH@natel udidalkyl-substituted
such as sodi um hydroxide, with sul fur dioxide under

10 4 &1 isdii®ndlckoxi de can be added concurrently or
Brer s brodu

produce the correspondi ng hydroxyal kyl
i set hi onates and al kyl -substituted hydroxyal kyl _ _
i set Hiwthetmeere, Fie tthepemtuee dride ptessyser eft tee remction solution during
pressure of the reaction solution during
production of the alkyl-substituted hydroxyalkyl isethionates may range from about 50°C
to about 200°C and from about 10 psi to about 100 psi, respectively. The temperature and
pressure of the reaction solution may be held constant during the entire reaction or one or

15  both may be raised or lowered at any time for any time period to produce the desired

alkyl-substituted hydroxyalkyl isethionate.

Furthermore, the alkyl-substituted hydroxyalky! isethionates may be prepared as a
liquid or in solid form. For example, the alkyl-substituted hydroxyalkyl isethionates may
first be prepared in liquid form then spray dried to a powder form. Thus, in one

20 embodiment the alkyl-substituted hydroxyalkyl isethionates are prepared in liquid form
by reacting propylene oxide and/or butylene oxide with sodium bisulfite. The liquid salts
of the alkyl-substituted hydroxyalkyl isethionate are then spray dried to their

corresponding powder form. The alkyl-substituted hydroxyalkyl isethionate powders
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production of the al kyl-substituted hydroxyal kyl
i set hi onates may range from about 50C to about 2000C

w@pws0rees about 10 psi to about 100psi, respecPCTER2004/025968

The tenperature and pressure of the reaction solution
may be hel d constant during the entire reaction or one

Have BeEA foRY Bhd RES ﬁ?gr%cohfé“ﬁfdet%e@‘for@rk‘ésﬂef P hRlle @R¥n non-alkyl-
time period t o produce the desired al kyl -substituted

] ' i te . : .
SR kRN TR o BRR D s, ffien w1
RSB Pl PR TR v

first be prepared in liquid formthen spray dried to. a .
aélgwg der the ,ehqnmﬁtpgg’of Arivaeia cBatd dtepeht 1 parmally required when using a
al kyl -substituted hydroxyal kyl isethionates are
limuepakgasubstitbiediydrdxyaliryloyethioagt idngng diog lestesficatiate

and/ or butyl ene oxide with sodiumbisulfite. The

l'iquid salt f .the al kyl -suhstituted hydroxyal kyl

| et rihon el aibstitleh Rahbsi T ottty TR0 hused as & raw
correspondi ng powder form The al kyl -substituted )
mataridxyalory |  WEBt hfash@evdic poswids s iay PTpdising odhel t alkiksubstituted
| ess hygroscopic and therefore easier to handle than
acplatialikgthiultstdstent efl thesgedent neeetipowdbe sarbekiing acidsi employed in
transportation nore efficient and | ess expensive. In

R6@idingdthe d8&8s Of thdBreddok Mhventlbs hbdl tiRdgdheell syt lsy(ID): R-COOH

I sethionate powder allows for the elimnation of a

WRER [seefﬁ?\é@déécgaﬁﬁor{ %ﬁgihﬁviﬂg{%ﬁbﬁ}? dz{b%gyhrtgsib\ﬁﬁte B5 carbon atoms.

using a yl ¥supsti t d oxyal

IS i onate during direct terificati,on., The .

1 YR HouB bbb S2buafRlA pib el Ric. ety or branched.
be used as a raw material along w.th cdarbox lic acids
qi‘??e]fﬁ”ddﬁﬁieﬁ@esﬁﬁg c&rtpgycyhg @B@tlist%@%ﬂdn producing the esters ot the present
acyl al kyl i set hi onate esters of the present invention.

iTpentioar bbhpl the apeuhs odrpefboyplic aeid used may range from a mole ratio of

carboxylic acid to hydroxyalkyl isethionate of 1.3:1 to 1.1:1. However, a mole ratio
range of carboxylic acid to hydroxyalky! isethionate as high as 2:1 to as low as 0.9:1 may
be used if desired.

Examples of carboxylic acids suitable for use in the present invention include:
coco acid; butyric acid; hexanoic acid; caproic acid; caprylic acid; capric acid; lauric acid,
myristic acid; palmitic acid; palmitoleic acid; stearic acid; oleic acid; linoleic acid;
arachidic acid; gadoleic acid; arachidonic acid; EPA; behinic acid; eruic acid; DHA;
lignoceric acid; naturally occurring fatty acids such as coconut oil, tallow, palm kernel
oil, butterfat, palm oil, olive oil, corn oil, linseed oil, peanut oil, fish oil and rapeseed oil;

synthetic fatty acids made as chains of a single length or a selected distribution of chain

‘lengths; and mixtures of any of the foregoing.

9
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produci ng the esters of the present invention have the
general fornmula (l111): R-COOH where R is any

whyasotmehon group havi ng between about 4 to aPOUUSDB4/025968

carbon atons. The R hydrocarbon group can be saturated
or unsaturated, and straight-chain or branched.

Gener dhdsk, skaldEiX GBS artOwilC apfrevixbk i tBataity deRisUstREndd from naturally
produci ng the esters of the present invention. Thus,

6&? rﬁ%gstépgcegf reﬁ%{ y H %Clgéc:%l%’ ﬁ@%ycﬁi@éﬁ&fbg)ﬁg%afng %Env.grious lengths.
PEGHrC s drlia e S&%%P%f’ﬁes mm?"éﬁ@ 4RkionS oZ ey ol occurring

as high as 2;1 to as low as 0.9 may he used f

%@gia@%@l (ingleging| raixtuges @sliea‘axwmltetlﬁcfﬁt@é agigs {iagpding Grixiyges thereof)
in the present invention include: coco acid; butyric

adli mixtirex afiboth mirel; andagyntietic éa;ttydacidmpmrém/ead‘icdqo acid” or “coco
capric acid; lauric acid; nyristic acid; palmtic

Rty dac1d3’ahsfmbéﬁ| Béreinall 8l costn@aEiblc a1 skid Ohigre afoinfhining a range of
l'inoleic acid; arachidic acid; gadoleic acid;

@a&@&mle%idg h%@in% chgfﬁengﬁb bR bErwREh qbo@cf@ fo 8¢l g 93@% saturation

l'i gnoceric aC| d; naturally occurrlng y ac
\%ﬁ]lcﬁ %a?lno%tre ed %f%y@rogelﬁ% IT%{J %l d1p &el’(l)al_tF&J té aﬁ%{ is a mixture of
[ het it d
OI b yg%gﬂg 'ﬁ‘gng) ré(? ezﬁg]%gl h%lgé{ai 3 Qr;ﬁt ly algr(é @@[@%rls%%l tosgether ‘with

dlstrlbutlon of chain lengths; and m xtures of any of
some qapriegad papritivosidss kid ¢antpinswern Bttker f any) nsafpatieni at e
that fatty acids obtained fromnaturally occurring

sour CBs ad énnpreparettsn of thei dkylisabitiigted andytulisylizathlomate esters, an
chains of various lengths. Therefore, it is within the

SERTRaMn tdatadyst Mt BeORnipPo T € afN & IMbIARY SviftAtiHE adlkyl-substituted
occurring fatty acids (including m xtures thereof),

@ﬁ%)@ﬂlﬂy‘?1sfeﬂlt1<§r>éteaéhd%§rb(ok91% é’c%.nﬂpﬁ?o{)h%e%%tehhge[tﬁ)%fc)atalysts suitable

for use include alkylisethionic acids, salts of hydroxyalkane sulfonates, methane sulfonic
acid, p-toluene sulfonic acid, inorganic acids such as sulfuric acid, phosphoric acid,
phosphorous acid, boric acid or their anhydrides, heavy metal salts such as zinc sulfate,
zirconium sulfate, zinc isethionate, zinc citrate, zinc borate, aluminum sulfate, titarzium
sulfate or tungsten phosphate, metal oxides such as zinc oxide, aluminum oxide,
magnesium oxide, cerium oxide, zirconium oxide or lanthanum oxide, and also mixtures
of two or more of these catalysts, and soaps formed from heavy metals and metal oxides.
The esterification catalyst may be employed in an amount from 0.05 to 2% by weight,
preferably from 0.05 to 1% by weight, based on total weight of the reactants.

In one embodiment, the alkyl-substituted acylalkylisethionate ester is prepared

using the acidic form of alkyl-substituted hydroxyethane sulfonate as the esterification
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and m xtures of both natural and synthetic fatty
acids. Moreover, "coco acid" or "coco fatty acid" as

wasedomeseein is a commercial fatty acid m xturBCT/US2004/025968

contai ning a range of carboxylic acids having chain
Iengths of betmeen about C to C1S, and sone saturation

dy‘éﬁ rsﬁﬁﬁitﬁﬁédkl}ydmé@éﬂh@%@deﬂ@éhlc hbidscan be added in its pure
r ogenat e coco acid is a mxture of carboxylic

f%ﬁhg)? aQﬁMﬁ%‘&lgc%@an&ﬁeﬁ haiin ﬂe@&gﬁlhﬁmtdi‘@%Mtéﬁnhﬁ%aﬂ?ox@ﬁg acid and

nyrlstlc oge er wth sone caprlc and caprylic

n n itt.l ar.urat ion.
' AR ETLPLT RSt aighdse L H IR Moh M at o e
éf%l | kyli sethionate esters, an esterification
1ar38% may be enpl oyed and conbined with the
al kyl - substi uted hydroxyal kyl isethionate and
car bokiel dusl asd df thapdkdpubsitteted dydroxyetbane swfopateadsybntls a reactant
suitable for use include al kylisethionic acids, salts

ankl ahaachl e isairkd@red sinké treed © 10 need traqensibf mm'emoae tle, catalyst, there
p-tol uene sulfonic acid, inorganic acids such as

i8 Wb fddfalyt AGiddes RNERRNR r1ﬁ1ﬁ1rﬁeﬁ'c@an¥iﬁscﬁ@ ﬁfo%léﬁla@@s}e?ght distribution of
boric acid or their anhydrides eavy netal salts such

i édyi‘a‘f ﬁﬁ%t%f%%ﬁte %Et%xc Op HE@a&erlr? 1t§1' k én%ﬁh{%‘s Ofat Peduoed and

Zl nc “Cl , ZInc Orate I'tani

sul fate .or .tgc%ste phosphate, net aI OXI des such as
DPHSSP% 11, 1S SPUFASAUmM oxi de, magnesi um oxi de, cerium

oxi de, zirconi um oxi de or |anthanum oxi de, and al so
m xt uFhesacytallexhisetbiongisr estess agaeediag Enthel Betest nyaptiazopgeduced from
formed from heavy netals and nmetal oxides. The

adlstleubdtitatad i ydraogtblyl stethmayatére asnpluch edoienhydrolyticallyt stable than
fromO0.05 to 2% by weight, preferably from0.05 to 1%

deylatigiligithionfxes edsten tFﬁo@hcéﬁE' gfim of ndnhgikylembitanted. hidroxyalkyl
one enbodi nent, the al kyl -substituted

i8GHioRhiky ! éu%ﬁ‘ta{g' QORL eCEPLtly, hSeR" APSEELmploy a test to determine the
hydrolytic stability of SCI by subjecting an aqueous solution of the SCI to an elevated
temperature of 55°C for a time period up to 30 days, during which the degree of
hydrolysis of the SCI is determined. As shown in Figure 1, the present invention
alleviates the problem of hydrolysis. Figure 1 depicts the hydrolytic stability of a 10%
aqueous solutions of SCI and acylmethylisethionate esters prepared from coconut fatty
acids and methyl-substituted isethionate (made from reacting propylene oxide and sodium
bisulﬁté) and acylethylisethionate esters prepared from coconut fatty acids and ethyl-
substituted isethionate over a 30 day period at a temperature of 56°C. We term the ester
produced from coconut fatty acids and methyl-substituted isethionate as "sodium cocoyl
methylisethionate" or "SCMI" in its abbreviated form. We term the ester produced from

coconut fatty acids and ethyl-substituted isethionate as sodium "cocoyl ethylisethionate"

11



using the acidic formof alkyl-substituted

hydr oxyet hane sul fonate as the esterificationcatalyst.
wab@sarieysd - substi t ut ed hydroxyet hane i set hi oni BCHUBZH04/025968

can be added in its pure formor a strong acid can be

added to the reaction m xture containing carboxylic

aCiSCEANd Asadhowaf int Pigu@l Kythe SYCISéstdr Uindergoyd hodpBisianBile both the
i sethionate to convert the isethionate salt to the

%%/l‘ié[? hid §@]Ef'€st(y§ Sﬁﬂ?lﬁ}ﬁfgt)lgﬁ@algrf stifiCodr ki 36 H?fgénrg}ﬂ; 89irthermore, the

oxyet hane s as "both a reactant

tal ] referred since re i s no,need, t nch

S kT b P lS S hBRL e 8L I B P 161l o clar
residues sq there is mniml change in the nol ecu] ar )
Wb grier gPletipR-bulti epMRATIsPRethec iV al Xyl selutien offat@owst apd required
manuf acturing capital expenditures are reduced and

5 heeoegtosohdilizertke BET tewrtensed. The acyl al kyl i set hi onat e
esters according to the present invention produced
f r omTukyit hasibsdn sutpregindly dbendythbklyy sutsdtutingriatdeszearveth C; to Cq
much nore hydrolytically stable than

AN | AbUp¥! S 88 bP BBt edk &lash Rl AGHE 86 tfid Bhine sulfonate portion of an
non-al Kyl-substituted hydroxyal kyl i sethionates, such

T S o LR

subj.ecting an aqueous solution of the.SCl to.an
RSP RafB s PR asen byt T TrepicSifiine Cs ta s on one
days, during which the degree of hydrolysis of the SCl )

10 qr@oﬁmféhwq;g@_l ataES il @lmsq:tglomcgqﬂdewl isethienapy gadig faw material used in
invention alleviates the problem of hydrolysis. Figure
prodiepigcths ackketthyidetbloptiecessdrathiel wityr sftutalityOfsdabyrrolysic stability of
solutions of SCI and acyl net hylisethionate esters

tR¢ BdaiRd difeP M @arovee Tial tbuRGd WRolBNEnexpected in view of the common
nmet hyl - substituted i sethionate (made fromreacting

ROARNMLENR (RX LA AN RAGLY The hydrocarbon character of a material generally

results in a reduction of water solubility. As a result of this improved solubility and
15  hydrolytic stability, the acylalkylisethionates of the present invention are suitable for use
in liquid personal care cleaners and not limited to soap bars.

In general detail, the esterification reaction can be conducted by charging the
carboxylic acid, alkyl-substituted hydroxyalkyl isethionate, and optionally the
esterification catalyst under atmospheric pressure or vacuum to a reaction vessel. The

20  reaction vessel is flushed thoroughly with dry inert gas, such as nitrogen. Direct
esterification is carried out by heating the reaction mixture to the reaction temperature
with stirring. The water that may be introduced into the reaction mixture with the starting
components and the water that is formed as a result of the esterification reaction is

discharged from the reaction vessel. In addition, it may be also be required to distill off
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bi sulfite) and acyl ethylisethionate esters prepared
fromcoconut fatty acids and ethyl substituted

w0 s@thisent e over a 30 day period at a tenper apar/ESmwhH4/025968

560C. W termthe ester produced from coconut fatty
aci ds and net hyl -substituted isethionate as "sodi um
a0 theRkévsk ba®bRy1oNadi€ du@i c? tho@Wlirsei of thé estaddfdé-Eioh abffion. The
form V\é termthe ester produced from coconut fatty

I%&étﬁi)ﬁ t (ﬁtcpﬁﬁéfeﬁﬁ Bsilid dhise vshl%%%{y QB%SF tﬁsizslﬂgl'réj gépendmg on the

Cocoy I onate” or own I n ure
el S LR R B oY B s By e . o .

t he 30 day. perij od, FurthernDre the SCNI and SCEl
whttitptedercalodoiiseibiosple eHrupPeIGHER tharde dedivarsdein Higuid or solid

formng a clear 10% ester solution. In conparison, the

fo0% BCh as elpotviden onasste; [foabe aamdawetqaﬂeﬁddnhb@fdrngﬂati@n of personal
solubilize the SCI in water. Thus, it has been ,

&g gleargsemgl y found that by substituting hydrogen with

Cl to C al kyl groups on one or both of the carbon

at omsrif Lheneliangesibh oRal ebep %etrfo%e@f in2f  reaction vessel under
acylalky |seth|onate ester,” hydrolytic stability and

aémg thefc'lg :plfjeggl%r% e Erh %,]gl g Y %l %:Y épn?cg\{/a,? 12(35%@1 { @'bo &%O mm Hg)
ci bot h of the carbo ns .of q‘es i sethionic
Rpbied S iRe SRETREnSSp e i af Hgsgdp i of anytime during

1groducmg t he acylethyllsethlonate ester, the water

eirenstipn.t Ypahingyildovaguime alsoaabiomistfpr wter memerediwithewt distilling of
ester is inproved. This result is wholly unexpected in

the eavbotylicreeid dPrefenatiy aind extgemi appliétbisaiot alidvedd to drop below 500 mm
I ncreasing the hydrocarbon character of a materi al

H8 B& hedol pfe\l‘e%§ Hérbéxym Rid BSURLHbARKNGh sWH i€ hob@IsuBE.| 1 LY.
a result of th |s |nproved solubility and hydrolytic

St abi &L tNaiidt Re A6 l% sklsfét AT fhfglet F@cﬁéf%&ﬂﬁerature range.
or use

i nvention dre su

However, the process can employ more than one reaction temperature range. For
example, the reaction vessel may be heated to a first reaction temperature range and held
at that temperature range for a period of time to remove water, then subsequently heated
further to a second temperature range higher than the first and held for a period of time.
The reaction temperature ranges employed during the esterification reaction may range
from about 200° C to about 240°C. However, it has been surprisingly found that if alkyl-
substituted hydroxyethane isethionic acid is used as the catalyst, the reaction temperature
can be lowered to a temperature range of about 90°C to about 180°C, preferably about
120°C to about 160°C.

In one embodiment, the acylalkylisethionate ester is produced by combining one

or more carboxylic acids and one or more sodium salts of the alkyl-substituted
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in liquid personal care cleaners and not limted to
soap bars. In general detail, the esterification

w0 e@sniees can be conducted by chargi ng the carboryk1004/025968
acid, al kyl- substituted hydroxyal kyl isethionate, and
optionally the esterification catal yst under
latdemspliane Cispthasier evithr aviaglkshmibetitutdd agdiaxdyethess ahethionic  acid
The reaction vessel is flushed thoroughly with dry

dalfiysk t@@%acﬁé‘&{?es@éi Mt FOI85n V@sélqgéuﬁ%ﬁ %rsfnfr'n‘ft%deﬁ rénﬂ $he reaction
cartied out y heating the reactionh m xtur@

%&%rylg N at% : {' t?%rr\éf)ergu? ti’ EQ)? atbg t? ﬁig it 15¥C for 30

& 1 RtT oduced Feact 170 Wlt

starting co onent and t he vvater that is_fornmed as
TPISB{RS1 10 GPIOKE WA SO He KO SABPPRATLY s 4P SEfFiPpdaiure is then
fromthe reaction vessel. In addition, it may be al so

fyesqqueiiy bertedbtos gmge jof gb@@dﬁ@°@fto @h@;te];'@'@ég do start the esterification
carboxylic acid during the course of the

resdteni IMddtvaamnt €00t 0nmmTHg) sepeli¢ddutingrthet eatecifingiont reaction to
esterification wll vary from1l to 12 hours dependi ng

Afistt BE 16886411 NvwhRIMAHatHdr Ractiddd nliktuRy @éS %Bfmmlaﬁl? heated until the
amount of esterification catalyst. Th e |na

ﬁgth}ﬂl éItb O% 3&%%& @e%yééal lf){% IVESILE]II %gﬁt Ed FHU?I‘H% Cthe reaction to

can t lvere I qul orm S

I%fsf%%”d ol Epwesit %%P‘éefc?*e%%géﬁ% ‘3514921 s'eBmpl2e,th residua

esterjfication reaction nmay. b erformed in a reaction .
3‘}]@§§BPS‘EGW@G rhygforp e isethion, Mﬁ) BreseRvas\Aesataly sy maygbg rpeutralized
wat er renoval, mld vacuum (500 550 mMm Hg) may be
wilp lah exdlcadiu rstiluhgascomséaa canpnt arnfmonheor hasgiungl emntohaim compounds
reactants or anytine during the reaction. Applying
Jiich ds viamaundial 0 tAhhzes fndralboBiminhe RBstahs Whafathine, The excess

distilling of the carboxylic acid. Preferably, the

A UM 3RP|Jetbdveniefly #bhOV&AbLY Ov3n9R BR1PWo208 WBRperatures and
pressures varying from 100°-250°C and 1-200 mm Hg to make the product substantially
fatty acid free.

Once formed, the acylalkylisethionate esters may be used as a surfactant or
surface active agent in a variety of personal care cleansers. Personal care cleansers.
include, but are not limited to: liquid soaps, shampoos, showergels, bubble baths,
synthetic soap-combi-bars, acne washes, anti-dandruff shampoos, make-up removers,
facial scrubs, baby wipes and children wipes. Thus, the compounds of the invention may
be used in any personal care cleansing composition as may be known to those skilled in
the art.

The acylalkylisethionate esters of the present invention may be used in personal

care cleansers as a primary surfactant at levels ranging from 1% to 60% by weight. In
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Hg so as to prevent carboxylic acid distillation when
such is not desired. Cenerally, the reaction vessel is

wheabetseed a single reaction tenperature rangePCT/US2004/025968

However, the process can enploy nore than one reaction
tenperature range. For exanple, the reaction vessel

af@YioRethd ea%?ﬁﬂcy‘li@etﬁiofnhtreséstefrﬁ A€ thed Prds@ITPar&itioh emffa 'Bfg €lended with
0

and held at that tenperature range for a perio

olﬂ%)e?g sﬁr@acfa%ggova%dv\@ﬁa%ﬂalg h%ﬁicﬁu gﬁele QEs%Ht Itu% aﬁ@??&:‘qngfj ¢ (?a:rlés E H@ﬁnsers at

second tenperature range gner

and.held.for a periaod of .tinme, The. r ion.

s fastiipeits BBk SR sruAtR R ARG RE: b Deigt; i fhgftent that
reacti on may range from about 200 C to about 2400C.
o%,@wé‘@qtaqtq gy dejised, i g@@]aqngqmg m,thftég qaylplkglisetiionate esters of the
al kyl substi tuted hydroxyet hane isethionic acid is used
pagsenthmvestical ystfornihg iewyt dcbive t waeesaternaycanivbesystems etc., the
| owered to a tenperature range of about 90C to about

adA0Cylipriabenabltyr abotdmprZedke najoatdpuf theGFise dcivoR@tem (if more
enbodi nent, the acyl al kyli sethionate ester is produced

B GRMRER ﬁqegﬂﬁed@ hn Wi £ & Rerdl o RGhdprifd SRR, or it may
nore sodiumsalts of the _

- . tut r I [ hi onat th.an
oBrghc Bpabh itk BEMNELBEYRC0RAR S B B b i referred to
catal yst to.a reaction vessel. The reaction vessel is
ORGSRt r ogen and the reaction mixture is

heated at a first tenperature range of about 120C to
AbouOha TRt 301 miakuieksviieh paNReisabiToPomyiBAaTBIth the alkyl-
reacti on conponents. The reaction mxture is then

sshatisieed anylbikylisahiogate cesters amdermingatieuperidaC dace alander include
1500C to start the esterification reaction. MId

aMPEUNL/eRiRRl IFFddehhtd; Sanfitid isefadlitkn ﬁoﬂibll(ﬁc surfactants; cationic

eSterification reaction to assist in renoval of water

Si@ﬁ%ﬁd@g 2h&BGhARANIEMEE TS continually heated until

Amphoteric surfactants useful in the invention can broadly be described as a
surface active agent containing at least one anionic and one cationic group and can act as
either acids or bases depending on pH. Some of these compounds are aliphatic
derivatives of heterocyclic secondary and tertiary amines in which the aliphatic radical
may be straight or branched and wherein one of the aliphatic substituents contains from
about 6 to about 20, preferably 8 to 18, carbon atoms and at least one contains an anionic
water-solubilizing group, e.g., carboxy, phosphonate, phosphate, sulfonate, sulfate.

Zwitterionic surfactants can be broadly described as surface active agents having a
positive and negative charge in the same molecule which molecule is zwitterionic at all
pHs. Zwitterionic surfactants can be best illustrated by betaines and sultaines. The

zwitterionic compounds generally contain a quaternary ammonium, quaternary
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distilling over of water ceases. The vacuum can be
adj usted during the reaction to prevent carboxylic

wa@eood/ofseean di stilling over. After esterificatiPCI/US2004/025968

conpl ete, the residual alkyl-substituted hydroxyet hane
i sethionic acid present as a catal yst may be

RYiHoakinZ est Wi tehiagh salfkaiuin SbtGllyaTheastiionfe afih NB, the quaternary
amoni a or substituted amoni um conpounds such as

({gﬂﬁaun dhi be %Q]‘% ol A0 1c and o gl?@?'tl%‘%@@mﬁ&%s%ﬁere is at least

no am ne he exces att§7’ acid ca

EMEPE et FaRgF el LU s dibishh 568 aBa s G ap. preferavly

1-200 mm Hg to nmeke the product substantlallyfatty

&9 8. fqa@@n 3@?@% apc kst qnﬁ@ 1RBAFIC RSP 1ORN SRS an anionic water-
esters nmay be used as a surfactant or surface active
wberizinggmup ae.g.etarbofy, pdfaateabulfite, hosphatesempdiosphonate.

Personal care cl eansers include, but are not limted

to: |EguifessopRstabrRhanploasric ahdwhitgelonic Lubhtaidakhde the alkali
synt heti c soap-conbi-bars, acne washes, anti-dandruff

ROAMPOLSlind TRERR URela® ”‘&Mﬁ[&murﬁ ag} %bﬁﬁﬁt‘é@s amﬁﬁlﬁiﬁﬂ{\ﬂ £88 of alkyl
and’ children w pes. Thus, the conmpounds of

EMEDAL BT e, MREG Y BB ARRloBRLES e@(k, gwpmpmates
rt. The ac sethlo ters. of th se

ik arpget ﬂ%@ly diadeteh HIoH SoEPSly Gnaies| B Alky S aRhogropionates
primary surfactant at |evels ranging from1%to 60% by

w@argntalk}{l nepidsantsomn alkiegrany havirg Hiose OHp charie2@ serbps agpms. Other

the present invention may be bl ended with other

siiteflact antrfaceants matedudel s atkiyimisrmeoneaedatesy peekghminidiacetates,

care cleansers at acyl al kylisethionate ester levels

Al hinEprépionated DAY R U P pIRh @t and TAKFIR@pRASBPYIsiI Rdates having

between 12 and 18 carbon atoms, alkyl betaines and alkylamidoalkylene betaines and

alkyl sultaines and alkylamidoalkylenehydroxy sulfonates.

Anionic surfactants which may be used in the present invention are those
surfactant compounds which contain a long chain hydrocarbon hydrophobic group in
their molecular structure and a hydrophilic group, including salts such as carboxylate,
sulfonate, sulfate or phosphate groups. The salts may be sodium, potassium, calcium,
magnesium, barium, iron, ammonium and amine salts of such surfactants.

Anionic surfactants include the alkali metal, ammonium and alkanol ammonium

salts of organic sulfuric reaction products having in their molecular structure an alkyl, or

alkaryl group containing from 8 to 22 carbon atoms and a sulfonic or sulfuric acid ester

group.
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ot her surfactants nmay be used in conbination with the
acyl al kyli sethionate esters of the present invention

WO pookoTIeNg bi nary active systens, ternary actP@EUS2004/025968

systens etc., the acyl al kylisethionate ester nay
conprise the majority of the surface active system (if

nor e EXaRh1eNss feh la¥RnicSsub BeHht @6bluddwildt 6lluble shs of alkyl benzene
referred to as the primary surfactant, or it my

Mﬁﬂesc‘ ﬁa\l'ir':ﬁ?‘ Beth%.@ﬂ gt J}ﬁ %aﬁfcjntdp)f?r‘ﬂg i hl% ﬁlyél;gggﬁ)d g‘l?%}jl Vher sulfates

systemin which it is referred to as the

ingiE P & Bior he P e el Ry LG T o e S lene oxide

_ac%/I al kyl i sethionate esters in formng the personal .

iBathe ehan gEp. | kel delonif Bylastanss Agtt &y jbenmgntioned include alkyl
surfactants; anionic surfactants; nonionic

sufiofacinbdss plkyhethenisolfswcfiages nelsfin anfomgdes, allgll sarcosinates, alkyl
i ngredi ents. Anphoteric surfactants useful in the

nONEI deBide GaMatby OatlbtielbgfaRs Cdlklathet catboxiiatedC arafiiniy/ Sulfonates,
agent containing at |east one anionic and one cationic

SbRY Bnd Hﬁalﬁﬁ”glﬁﬁ%ha@é bl NBA ARKYRIR JPRIES LFPRRAN M Burates, fatty
on pH. Sone” of these conpounds are al i phatic

egc is\égf)ﬁi, xg% %rh r\}%;ﬁlgcgsgrf#% lcfe wﬁgl%gn%ﬁ[f acﬁgages%:arcgf[ ?gac?f%tﬁ% aryloxide

anin hati ¢ radi ca

r _hranched. and wherein ope of _the aJiphatic :

i kit A nﬁP%Hﬁ%o@fmeldﬁJaV%bf&aée%’ees and the like. Aryl
preferably 8 to 18, carbon atons and at | east one
gronpagersradly inelhdmpree st tevo-engisudlkyli genaggllyinelpdesdiem 8 to 22 carbon
car boxy, phosphonate, phosphate, sulfonate, sulfate.

abwoink taad i the iethes wrdups tgenérsllyx aangb erdin datt § midsc bt begleas oxide (EO)
surface active agents having a positive and negative

&lp80e0 ifRefe@lysROE nol ecul e which nolecule is
zwitterionic at all

Specific anionic surfactants which may be selected include linear alkyl benzene
sulfonates such as decylbenzene sulfonate, undecylbenzene sulfonate, dodecylbenzene
sulfonate, tridecylbenzene sulfonate, nonylbenzene sulfate and the sodium, potassium,
ammonium, triethanol ammonium and isopropyl ammonium salts thereof.

Nonionic surfactants may also be used in combination with the alkyl-substituted
acylalkylisethionate esters of the present invention. The nonionic surfactant(s) is not
critical and may be any of the known nonionic surfactants which are generally selected on
the basis of compatibility, effectiveness and economy.

Examples of useful nonionic surfactants include condensates of ethylene oxide
with a hydrophobic moiety which has an average hydrophilic lipolytic balance (HLB)

between about 8 to about 16, and preferably between about 10 and about 12.5. The

surfactants include the ethoxylated primary or secondary aliphatic alcohols having from
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pHs. Zwitterionic surfactants can be best illustrated
by betaines and sultaines. The zwitterioni c conpounds

w@emwsnzickyy contain a quaternary anmmoni um PCT/US2004/025968

quat er nar yphosphoniumor a tertiary sulfonium noiety.
The cationic atomin the quaternary conpound can be

DAL 89 aBolNEILERBNE hiofas! inN@thet Biraibht &F brah€s 8h£4P IR ion, with
there is at |east one al i phatic group, straight chain

1351};1%'5?@?@ ?cga Jopab ae[ %Bg%%@@éﬁ aoul Qaeﬁgpaﬁg{ltle% BloBRI Of ethylene

car on dto ast one

stltu ¢ @ ﬁglnlng an ani oni ¢ wat ersol ubilizing
@? ?RFrQ¥)§° 4¢3 Yoxy, sulfonate, sulfate, phosphate or
phosphaonat e, anpl es of suitable anphoteric and
ZWi tt@thebrwéaté@ mpgieniEnsyackatsumeluds etha | goafdensygqmp products of from
al kaline earth metal, anmmoni um or substituted amoni um
gt 6 tohbaltkl casropheams bibyl ghepolsnattlesband @l dbpht 30, and preferably
anphocar boxypr opi onat es, al kyl anphodi propi onat es,

Btieydn 402008¢EhIRIuE 14 alokklof ditgtatakiri, al kyl
anphogl yci nates, and al kyl anphopr opi onat es wherein

al kyl aﬁg RGN %r%he{ska)fé kg&%’ﬁ’n RS d 519{83@aﬂyocaﬁg&‘étsurfactant

20 carbon atons r SU|tab e surfactants includ

nglv:%g: étmezﬁg IS)P% gci%ée a@gsﬂt% p: %m %b%l ? IE% %:g on atoms d1s suitable for
al kyl amphopr opyl sul f onat es haV| ng betvveen 12 and 18
QRAOBBIHSS R HhS PIEJeR VKR nes and al kyl ani doal kyl ene

bet ai nes and al kyl sultaines and

al ky| Qttied oatitndl drgrhdidnts vy additivemahed manberised in combination with
surfactants which may be used in the present invention
dkd-dubsiitatesiuichlalky ddthiondarp estad $n Ydrinohating pessonalacatecoiepnsers include
chai n hydrocar bon hydrophobic group in their nol ecul ar

SHrAdfisthe RBficalshyst &@Lﬁiﬂlé Qo@EO HRkandlRGidédi s08h 98/ hhoethanolamine
such” as ¢arboxyl ate, sulfonate, sulfate or phosphate

@mﬁ}s{b’%nd Ipeethach%haﬁnm ER? S%%ginlrl %dl’?& RSt Bns QI?c{ycéleBe utilized as

an alkaline pH adjusting agent. The pH adjusting chemicals function to neutralize acidic
materials that may be present. Mixtures of more than one pH adjusting chemical can also
be utilized.

Phase regulants (well known liquid detergent technology) may also be optionally
used in the present invention. These can be represented by lower aliphatic alcohols
having from 2 to 6 carbon atoms and from 1 to 3 hydroxyl groups, ethers of diethylene
glycol and lower aliphatic monoalcohols having from 1 to 4 carbon atoms and the like.

Detergent hydrotropes may also be included. Examples of detergent hydrotropes
include salts of alkylarylsulfonates having up to 3 carbon atoms in the alkyl group e.g,,
sodium, potassium, ammonium, and ethanolamine salts of xylene, toluene, ethylbenzene,

cumene, and isopropylbenzene sulfonic acids.
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magnesi um barium iron, ammoni um and am ne salts of
such surfactants. Anionic surfactants include the

wa@bkdoahiseeet al , anmoni um and al kanol anmoni um sSeCT/ES290H4/025968

organic sulfuric reaction products having in their
nol ecul ar structure an al kyl, or al karyl group

cont aOeied @plio@NsBpplemedalcaldnors adide aétdabers wLéPRd Bighrmolecular
sul furic acid ester group. Exanpl es of such anionic

%/S%B@Qﬁ[ﬁﬁﬁ% fa&iﬁ&l éég@clé’lﬁft s%fur%tg{i \;\Yagjcgﬁcg@s]aéngi s%%p@éléfﬁ)g% from them, dyes

zene sul fonates having n car
atons.in the alkyl grou | kyl .ether sul.fates havin
BRRENS, BP0y afirlh Brodind? bridnhs ey BhiDalol s such as
to 9 noles ethylene oxide in the ether group. O her .
cbPRImetiyly F%lgﬁ%sm a0q Nt AR IR AYs GRBHOTAcIgaRISIon  stabilizing
al kyl sul fosucci nates, al kyl ether sul fosuccinates,
agents andssglilf @}mﬁ@ggor@tﬁymu@aa&;@gjoﬂwn@s ,of gokpethylene terephthalate and
nonogl yceri de sul fates and ether sulfates, alkyl ether
pcayoxstiyddreserepithalife; mtoxilahfspsefieding apent9 aad dotibstadl legénts; photo
phosphate esters and et hoxyl ated deritives, acyl

Rk BOrs b pREGTatifedl poyRGdsd seRaRBulatRs,| PdERers, bacteriacide, and the
hydrosyl ate derivatives, sulfoacétates, acyl Iactates,

A G ol e ?k&%%ﬂé*&?i@glgﬁléX%es i gpeciis o be
it By BB S R Cbackoiits 6 Be SNBup oy iR iR Braibluene.

et her roupﬁagene(ally,range froml to 9 noles of )
et hyl éﬁhwﬁh requaed odNesamo,or PEgAT bildgr mey ogpendllyibe added in
ani oni ¢ surfactants which may be sel ected incl ude
$malbamoantk b thxefizd menpobifionatfasmplesofasorgeny bnddareieclude water-
sul fonat e, undecyl benzene sul fonate, dodecyl benzene

Solb 1o it niefdl AREHONRRAZISBADSKItEO RALRtes RAYEHGARIBB®Nd amorphous
sul fate and the sodi um potassium

alumino silicates. Examples of organic builders include the alkali metal, alkaline metal,

ammonium and substituted ammonium polyacetates, carboxylates, polycarboxylates,
polyacetyl, carboxylates and polyhydroxy sulfonates. One example of a commonly used
builder is sodium citrate.

The optional ingredients and optional surfactants can be added to the alkyl-
substituted acylalkylisethionate ester before, during or after formulation of the personal
care cleanser. In addition, blends of the alkyl-substituted acylalkylisethionate ester in
combination with these optional ingredients and surfactants can be made directly for sal‘e
or for compounding to meet the needs of the user.

Thus, the acyalkylisethionate esters of the present invention are useful in
formulations which contain materials typically used by and known to those skilled in the

art as being useful in formulating soap products, detergent products, and other cleansing-
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amoni um triethanol amoni um and i sopropyl ammoni um
salts thereof. Nonionic surfactants may al so be used

w0 poosomsehati on with the al kyl - substituted  PCT/US2004/025968
acyl al kyl i set hi onate esters of the present invention.
The nonionic surfactant(s) is not critical and may be

ey piiduttl € pAceYIr] I (it Gt GinStetf RChaiinal vtk Cleadie®s. For purposes of
general ly sel ect ed on the basis of conpatibility, :

focti | | ; onic .
i ﬁgté’ktg‘ﬁ?gﬁ?‘ﬁ?fjﬁ 4 gﬁag%%gho@ﬁat%@s%eﬁllﬁﬁsﬁ {#l O E’Elhﬁ useful in

sur ndensates o yl'ene oxide wt

h .ophobi c ,moi ety whi ¢h.has _an average h hilic

RrtRRR 208 affbiethel B SRIGRSRREROHR @ 9ReflufP Masdefts sclected

nd preferably between about 1 nd. about 12.5. The . )
é@ﬁ‘lffgét?éﬁ%l% CPAEStiRgeot: E@%ﬁﬂé%yq%éx%esaﬂfﬁﬁeﬁ:n%ﬁl@n%%mlne& amine oxides,
secondary aliphatic al cohols having fromabout 8 to .
abducarPanatey, roweracibamol, ispprepatebrpisg pibi sdiunp chlorideciedium silicate,
chain configuration, with fromabout 2 to about 40,
polgmprsef sicelidl y alvekyieien abelitts, 2 pabdragd audits,9 atkaliesulddtes, enzymes,
et hyl ene oxi de per nole of alcohol. O her suitable

LGS, Gy ! REIraes raGhigted Bﬁgﬁt@ﬁ@@,%@ﬁé&!‘?&&%ﬂﬁﬁ, essential

of from about to about 12 carbon atons al kyl phenol s
it : t t b
414 Oy, Yy S G BE EPOBMe, si
urfactants are.kno in the.art anpd al nost .
S SFRERLS Pt Ratitn ¢ et ERtaf ahah g Aihamine ethoxylate,
al kyl group of about 10 to 24 carbon atonms_|s suitable
pyetbpremonmbthosdaten ¢theens exidaipranesstaxife blockepepolymers, alcohol
optional ingredients or additives which nay be used in
ethyibine atxil defprepylanalokide- kb Soarh uduefidctants, methyl ester sulfonates, alkyl
acyl al kyl i sethionate esters in fornulating personal
By ScEh LIRS ENSMERG $ld€amides, alkylated sulfonated diphenyl oxide, and water
soluble alkylbenzene sulfonates or alkyltoluene sulfonates, as the use of such in
formulating soaps, detergents, and the cleansing-like products are known in the art.

In one embodiment, the acylalkylisethionate esters of the present invention may
be present in facial and body cleansing compositions. These cleansing compositions may
also comprise a fatty acid soap together with other non-soap surfactants, such as mild
synthetic surfactants. Body and facial cleaning compositions may also generally include
a moisturizer or emollient and polymeric skin feel and mildness aids. The compositions
may further optionally include thickeners (e.g., magnesium aluminum silicate, carbopol),
conditioners, water soluble polymers (e.g., carboxymethylcellulose), dyes, hydrotropes
brighteners, perfumes and germicides.

In another embodiment, the acylalkylisethionate esters of the present invention

may be present in a shampoo. The shampoo composition may also comprise one or more

20



pH adj usting chem cals, for exanple, |ower
al kanol am nes such as nonoet hanol am ne (MEA) and
wa pioepimaedl am ne (TEA). Sodi um hydr oxi de sol ut PONESI084025968
al so be utilized as an al kaline pH adjusting agent.
The pH adjusting chemcals function to neutralize

RRdrHupraBRERT b &bompblAd coMYeRY RehIaBE tredflnst dhrnﬁﬁlfpfsuﬂﬁ) h€ selenium
than one pH adj usti ng chem cal can also be utilized

holsﬁ%ﬁy@% aog%{\.&; {]c%‘gperg%%rg lp%ly%geégﬁaqgrnc{l for a1d1n§ in d1spersm0

|nv ntion. These, can .re resented b mer aI|
ﬁ?ﬁol@nwawlﬁfg S¥EgR: %“f‘{a oRr bl tb AN RAAL Fmponens
3 hydroxyl groups, ethers of diethylene glycol and
suielle fan ieppertnecthmsABaP CETOMmeTHRuINAIgLabley SiCh asPresermiien Viscosity
atons and the |ike. Detergent hydrotropes may al so be
5  modfiedepH adjatipg ebenofald gtegfugentandydyeot r opes i ncl ude
salts of al kylaryl sul fonates having up to 3 carbon

at onslni Btifl NgncRhdsY kmBbGHRNE . the, a&R8lIYIRtHIGHAS Sdstid of the present
anmoni um and et hanol am ne salts of xylene, toluene,

SLPIEREETS: pRAh 1o 500 AAPRRTPUNEBARSRBHLION, e o
15%?68%@%5@%%9&5@0&5?%@%@%“#Qﬁ%gﬁ% 3%0%" %rosgbféctants opacifiers
derived fromthem dyes and perfurres fl yorescent

(sgesthylene gpeqldisteyateyHhiskercss (agt gugr o@itiggobial agents, anti-

agents such as carboxynet hyl cell ul ose and
10 thynakwhopggpisolpaavretdisl cheletoru(egs EDTA)s perfishenarsitdyios.| | zi ng

agents and soil release pronoters such as copol yners

of padhyetimtes neniodiegh! el alrllandethidny@xssed ofl taeresent invention
terephthal ate; antioxidants; softening agents and

A4y be Hrédeht 1rﬁgef{éta§y dﬁﬂiofl@.l@‘%fete\f@én@ro%m?ﬂﬁtlon The, heavy duty liquid
preservatives; polyacrds, suds Tegul ators, opacifiers,
cg‘rﬁle%ggr{t c%ﬁlpggltlogl?lgayt ﬁ?o include one or more other surfactants, an electrolyte (i.e.
water soluble salt), enzymes with or without stabilizers such as calcium ion, boric acid,
15 propylene glycol and /or short chain carboxylic acids, and conventional alkaline
detergency builders.
In yet another embodiment, the alkyl-substituted acylalkylisethionate ester may be
present in a conditioner composition that comprises alkylamine compounds.
In a different embodiment, the acylalkylisethionate esters of the present invention
20 may be present in a cosmetic composition. The cosmetic composition may further
include at least one polymer thickening agent, one or more chemical preservatives or
water activity depressants to prevent microbial spoilage, a sun-screening agent such as p-

aminobenzoic acid, and a vehicle. The vehicle can include any diluent, dispersant or

carrier useful in ensuring an even distribution of the composition when applied to skin
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i ke. Suds regulants can illustrated by al kyl at ed
pol ysi | oxanes and opacifiers can be illustrated by

w@iopetiseene; bactericide can be illustrated bRCT/US2004/025968

but yl at ed hydr oxyt ol uene. Al though not required, an
i norganic or organic builder may optionally be added
dnd BaRidchalEowRes ah@nidifer istell acaMmpleshdli @mil, Bpaopdlest ©F example,
i norgani ¢ builders include watersol ubl e al kal'i et al

t‘fl@%l%%lﬁétﬁﬁn thb%ﬁtlﬁgﬁﬁg% it dlsCRLEES aaﬂ?m&rtynctt 2hd h wder such as
ol e

anorp s alumno silicates. s of orga

g h g ers |nga de the al kali metal, aI kal i ne netal,
o™ gr? bstituted anmoni um pol yacet at es,

car boxyl at es, | ycar boxyl at es, | yacety
Car DOAJ YRGS alt: ULV YRG! St RORLEG:Orelfe calgimglethe preseat
of a commonly used builder is sodiumcitrate. The
ipperitiomahaviengee diadittosalandfaginisoingludeucl) dbe dighswatgn splgbility of the
added to the al kyl substituted acyl al kyl i set hi onate

Abylesubbthtydeacydidylisechiomatatiters dlowsthatsian tobe tubel alone in aqueous
personal care cleanser. In addition, blends of the

rdonht %M%Séwéng&@%raﬁyéradéfé&gérﬁesbmueﬁﬂ&s%t 9Eqifing the need for the
conmbination wth these optional ingredients and

1t1oqlct ?t Sthg nc@sﬁ?/maﬁ% ugfaE gﬁgslofyth{t ar§a|u§ecp_|,‘f]o so{uﬁﬂlzmg other

COfT'pOUI’] e needs he user

S LS B 5 8L S B A ST it s

typically used by and known to those skilled in the

apth 3@@%%?41 gtableuin jagueays maletiqns gduso s theibdgeqnslary alcohol ester
det er gent products, and ot her cl eansinglike products,
gparctireul @)l yechise bt theéim medkirrtayinger wopeaidtiegartbe  alkyl-substituted
cl eansers. For purposes of this invention, the words

acyRilIeflisethiddagestt® danoseusddli 4d € Gprinfary herfébn@as PREOGS traditional
useful in formulating soaps, detergents, and the |ike"

JEME QhGchts "Rk an[s&nﬁmnﬁﬁﬁﬁ st SHlae Lt lauryl ether sulfate] in

personal care cleansers; (4) no 1:4 dioxane is made or present during the production of
the alkyl-substituted acylalkylisethionate esters; and (5) “sulfate-free” personal care
cleansers can be made using the alkyl-substituted acylalkylisethionate esters without
requiring the addition of taurates and sarcosinates needed for removing sulfates in current
personal care cleansers.

The examples which now follow should be considered exemplary of the present
invention, and not delimitive thereof in any way.

EXAMPLE 1

Preparation of Sodium Methyl Isethionate

A 3-gallon stainless steel-316 autoclave reactor was charged with 9.40 pounds of

35% aqueous sodium bisulfite solution having a pH 6.5-7.0 and then nitrogen purged to
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fromthe group consisting of: fatty acids, alkyl
sul fates, ethanol am nes, amnm ne oxi des, al kali

w@anbomates, water, ethanol, isopropanol, pineP@Ii/U$2004/025968

sodi um chl oride, sodiumsilicate, polyners, alcoho
al koxyl ates, zeolites, perborate salts, alkal
St RLSS . Tk%r}%é(dfﬁswasr%g{ ReEQPRBSboYRSC aﬁﬂ aQyiag Sﬁﬁropylene oxide was

preser vat i ves, br| ght eners, builders, pol yacry at es,

nti.al_oils, a Y
SRR P TR PN, B PR B PR o roct o bou
ol efin sulfonates, paraffin sulfonates, Dbetaines,
shaningtengt ag@mpgatufqapf abai §98C eqﬂ]e;b)‘(zg}ncélt e the pressure in the reactor
pol yet heram ne et hoxyl ates, ethyl ene oxide/ propyl ene

@opp&] ol deikt THRY! Yhetecticl wahalovrthy kenue for 60 minutes at 80°C then
oxi de/ propyl ene oxide | ow foam surfactants, nethyl

Suhg | t
o&eccf;l ’rtﬁ b (9 ré%%letﬁf: ap?&g%s u(?lﬁ 6%12 t%\ggr%{n géa’ds fr M;) )Eq% dgi:\éttor &nd analyzed.
mater solubl alk Ibenzene sul fonates_or al kyl

Suplysn ghaveed d the P Biiign hayiaR o FH Po LA 19 ﬁé % gaa%elg%t propylene
detergents, and the cl eansi ng-1i ke products are known
g]ryccplh@dahqth ther?-maidyb Rbudioxyrathane Hesulfonate and 1-methyl 2-hydroxy ethane
acyl al kyl i set hi onate esters of the present invention
maylfhetokasedbrdsentf aci al and body cl eansing

conmposi tions. These cleansing conpositions may al so

CONPr iAS oRnk &f- EYIRC ktdinkRe @tetepgﬁi rd@trocl‘ébé If‘ea@foﬁ‘ &Fas charged with 9.69
non-soap Surfactants such as m |l Synt heti c

ndg%%%lgs/s L%ggy g fbéllﬁﬂt?de B u%gﬂlhqgin % § b QNS Ry nitrogen
My o

SO genera nor sturirzer o I ent an
pol yreric Skln f el and nlldne
El&ﬁﬁ%@q eligs aﬁaﬁlF GFACHOE Wag &P‘?’fﬁ‘i’éﬂ fﬁg? F&E&a@ 1 Shibg joE pepglene oxide

(e.g., magnesium alum num silicate, carbopol),
wos dideddnehesreaviiineat aspsshiceofp@) p.aer §hé eeagtants were allowed to react at
carboxynet hyl cel | ul ose), dyes, hydrotropes
ROICHa 80 efifute P Wiiih tanshhg @Fd¥kigt dR&Pped to about 1 p.s.i. The reaction was
allowed to continue for 60 minutes at a temperature of 95°C then cooled to 50°C and the
product solution was removed from the reactor and analyzed. Analysis showed the product
solution having a pH of 14.00, about 3.0 % by weight propylene glycol, and both the 2-
methyl, 2-hydroxy ethane 1-sulfonate and 1-methyl 2-hydroxy ethane 1-sulfonate isomers
present.

In a 170-gallon stainless steel-316 reactor equipped with an agitator, nitrogen line,
oxide line, temperature probe and a pH probe, was charged with 300 pounds of DI water and
120 Ibs of 50% caustic solution. The reactor was pressure purged with nitrogen three times

(40-0 psig). SO, was then passed through the reactor and solution with stirring to a pH of

7.0-7.50. The reactor was then heated to about 70°-75°C and propylene oxide was added to
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I n anot her enbodi nent, the acyl al kyli sethionate esters

of the present invention nay be present in a shanpoo.
wah@ssimepoo conmposition may al so conpri se onePOY/US2004/025968

nor eot her surfactants, a conpound consi dered usef ul

for treating dandruff, such as seleniumsulfide, a

the SBRI6H 418 rag ©nDb.50 alﬁynamts eTh'PHIdaAhE tHeQEALHBA comided addition by the
for aiding in dispersing particles, nonvolatile

RGO b didh u}écﬁ%{%@f ?d’ thﬁltclje)meFe Hltet‘ﬁﬁltleﬁ’ B?Pé%'sﬁ')kved towards the
conponents s rendering the conposition no
such _as v at Vi S

srbPt W B S St B R Sf&sr%cﬁ%li Vi laped o e

| | I anot her odiment, th yl al kyl i set hi onat e
@%@g 4&1@%&5%%&?&3 R GBRDr 87 %@3 3 RERRY4R 10X vgere used during
|l ight duty liquid detergent conposition. The |ight
5 tHeteptifd rquitiond dberegetor wasthsospenedrio fizye headtandstripped afi@ny unreacted
one or nore other surfactants, opacifiers (e.qg.
mbpyleeaexigleyweit a ditsdgearmirg) for o GlseneT e feactipbn @ikdlire was cooled to
gum), antimcrobial agents, antitarnish agents, heavy

IBhRlenGReli@t Ahs dsehd ?ecﬁ%—(ﬁbﬁmnﬁ erhdaBs ADLoRYEeS: rbcﬂhc@was analyzed
further enbodi ment, tThe acylal kylisethionate ester of

%‘Bgu. SR ATR B &W&ﬁeék&l i y%@?i?‘éﬁw Height sodivm
et 9inds e, bclh Zmbish o S SRt Jrbltodly Gad dmett, 2

salt) enzymes with or without stabilizers such as
10 hysirexuathprsnl-sufmate ispEmals Piseadlyl ene gl ycol and /or
short chai n carboxylic acids, and conventi onal
al kal i ne det ergency buiIdeE§UUMBLEet anot her
enbodi nent, the al kyl-substituted acyl al kylisethionate

B&hefatith \f B8JRHEBMPI Isethicha€dndi ti oner conposition that
conpri ses al kyl am ne conpounds.

A 3-gallon stainless steel-316 autoclave reactor was charged with 9.69 pounds of

15  35%% aqueous sodium bisulfite solution having a pH 6.5-7.0 and then nitrogen purged to
exclude air. The reactor was then heated to about 70°C and 2.6 Ibs butylene oxide was
added to the reactor at a pressure of 60 p.s.i. The reactants were allowed to react for about
30 minutes at a temperature of about 80°C after which time the pressure in the reactor
dropped to about 1 p.s.i. The reaction wés allowed to continue for 60 minutes at 95°C then

20 cooled to 50°C and the product solution was removed from the reactor. Upon cooling, shiny
crystalline plates separated out of the product solution requiring water be added to dissolve
the solids back into solution. The product solution was then analyzed and analysis showed
the product solution having a pH of 14.00, about 3.0 % by weight butylene glycol, and both
the 2-ethyl, 2—hydrof<y ethane 1-sulfonate and 1-ethyl 2-hydroxy ethane 1-sulfonate isomers

25  present.
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In a different enbodi nent, the acyl al kylisethionate
esters of the present invention may be present in a

W@ oms®tice3 conposi tion. The cosmeti c conposi ti OPCTEHS2004/025968
further include at |east one polyner thickening agent,
one or nore chem cal preservatives or water activity

depr essa¢ing 3-@albieRMlesdi G626l ausdelivk ag&stod was charged with 9.69
sun-screeni ng agent such as pam nobenzoic acid, and a

pgﬁmscdfe}?’/}q uéb%@is%iﬁmcﬁguf1fécéd¥lﬂ§)nai@0irfjgj 4 &5?115.0-5.5 and then nitrogen

di spersant or carrier useful 1n ensuring an even

PR X HGF T UG RS Pehe AP Cotiar s gf butvlen oside
al cohol or oil, a propellant for exanple,

wag iag@rdotiodhe reanen atcapisenelPHRP de iorTheirescéanss wriegdlowgd to react at
hunmect ant, and a powder such as chalk, talc, and

88t@far B0 niidvian bidgeshitihemaltheytesulesirodpatd édabout 1 p.s.i. The reaction was
acyl al kyl i sethionate esters of the present invention

arl]_ & R)V&fntihﬁ@?erG_Oﬁlﬁﬁiute%% faﬁt%ﬁlﬁlé}taﬁllré BELSHEeIheh Je(}j)ofea €0 50°C and the

I gh water solubility of the al kyl-substitute

acyl akyl i set hi onate esters all ows e esters to be .
el S Pe SRt Soter i, LhEn GRRERS By Gysiaine places
detergent solutions thus not, requiring the need for )
SeRgEAlegHet GicHHe @FOdél%%%lu%’slteWm@E%%‘?fft&g%d&ﬁg 40 dipgqlveathe solids back
used for solubilizing other acyl akylisethionate esters
igochlutisn.SAlhe grajudt selugibk ywassthbs ahalygeddand analysis showed the product
acyl al kyl i sethi onate esters are hydrolytically stable
sblatiahinisa fHlof #.00sabdlel X ©%8 heweighteanyiedy ylyadl.cad dbth the 2-ethyl,
ester structure; (3) because of their non-irritating

2RARSK A BBe 1INEoRlKYAT BEBST 2 hydedy amyhal KFdnaRtinRRab sent.
esters can be used as a pfimary surfactant in place of

traditional anionic surf a%@#h as [sodium | auryl
sul fate and sodi um | auryl fate] in personal
, X 1 ' ne i
08, 16 &I MERN TselifolBE B2l PP eSeNt

A laboratory reactor (500 ml round bottom flask equipped with mechanical stirrer,

addition funnel, condenser, thermocouple and gas sparging provision) was initially
charged with 212 grams (0.98 moles) of a carboxylic acid (hydrogenated coco acid C-
110, P&G Chemicals, Cincinnati, Ohio). Also added to the reactor was a total of 165
grams (1.0 moles) of sodium methyl isethionate containing a mixture of the sodium salts
of 2-methyl, 2-hydroxy ethane 1-sulfonate and 1-methyl, 2-hydroxy ethane l-sulfonate.
5.00 grams of the corresponding zinc methylisethionate, in the same isomer proportions
as above, was added as a catalyst. The reactor was flushed thoroughly with dry nitrogen
and heated to 120°-130°C for 30 minutes to remove water from the alkyl-substituted
sodium methyl isethionate. The temperature of the reactor contents was then raised to

200° C for 6 hours after which time excess fatty acid is removed by distillation under
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the al kyl -substituted acyl al kyli sethi onate esters; and
(5) "sulfate-free" personal care cleansers can be nmade

wagiong7ishe al kyl - substituted acyl al kyl i set hi onBEBUS2004/025968

esters without requiring the addition of taurates and
sar cosi nates needed for renoving sulfates in current

vaenseRal 1cane Hd enrs@phiablel etyeacddMd s (M10e4) fvherb@wt mixture
shoul d be consi dered exenplary of the present

t . |
SRR 0Tl e B SEEP Y l go « pcon

o egﬁa Ioln st ai nl ke{ss st eel -316 autocl ave reactor was
éh 6&8&%%9?1@ t?npounds of 35% aqueous sodi um

bi sul fite sol utjion having

ni trdfed PRsPREd bRy ur&éctar r(SOGrHel rr@%m é”PttW@s ﬂ@ﬁ% rpquipped with
heated to about 70C and 1.0 | bs of propyl ene oxi de was
raeiewicalostirres, adshidarofunael, eorsleasssuthernadcogplepansl gas spanging provision)
reactants were allowed to react for about 30 m nutes

vads aldednparagting @ cZbmdlesPOC aadarlerxylibiachl {(Co@ntithatty acid C-110,
pressure in the reactor dropped to about 1 p.s.i. The

jﬁ@@Qﬁh%ﬁcﬂ§SCﬁhhﬁﬂﬁdC%R»CQQBhDHFSQ%VIﬁ%stGUh%%s%bh&QQfsomum
t hen cool ed to 500C and ‘t he product Sol ution was

r{lﬁﬂﬁvsequ ?@S%%ﬁatﬁﬁg Gt A0 gf %%Joﬁﬁ,\%g %alé‘gﬁlﬂfﬁét%%% E%ygr%xy ethane

haV| ng

pr qpyl ene the 2-
bRia %@351«1?5%1 Faies ¢ aeegrﬁ& ROE 1 izg%w Qe citrate as a
et hane 1-sulfonate isomers present. A _second 3-gallon
catadishl ddi rencel s hed thsspuahly Paticd i ritiagencans e golntipn heated at

9. 69 pounds of 35% aqueous sodi um bisulfite solution
8% dgr & pddird .abter Whicndmichedaessi fattggeid is removed by distillation under

vacuum at 10 mm Hg to acceptable fatty acid levels (<10%) and the product solution is

cooled to 160°C - 170°C. The product solution is removed from the reactor and analyzed

and the results showed a product containing 81.5% by weight of the corresponding esters

suitable for blending into a personal care cleansing composition, 12.0% by weight

unreacted carboxylic acid, and 3.9% by weight unreacted sodium methyl isethionate.
EXAMPLE 4

Preparation of Sodium Capryloyl/Caproyl (Cg to C10) Methyl Isethionate Ester

In a laboratory reactor (500 ml round bottom flask equipped with mechanical
stirrer, addition funnel, condenser, thermocouple, and gas sparging provision) was
charged 118 grams (0.75 moles) of a carboxylic acid (fatty acid C810, P&G Chemicals,
Cincinnati, Ohio) and to the reactor was added a total of 82 grams (0.5 moles solids) of
sodium methyl isethionate containing a mixture of the sodium salts of 2-methyl, 2-

hydroxy ethane 1-sulfonate and 1-methyl 2-hydroxy ethane 1-sulfonate. 2.2 grams of zinc
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purged to exclude air. The reactor was heated to about
700C and 1.5 | bs of propyl ene oxide was added to the

WO e@sniees at a pressure of 60 p.s.i. The reactBC/BS2004/625968

all owed to react at 800C for 30 m nutes after which
time the pressure dropped to about 1 p.s.i. The

diteae bl aadiRe talthOweeutctascHBithREE ThY rdabofiwldtiRShat tharoughly with
tenperature of 950C then cooled to 50C and t he product

d t
digh}'f}d%?l é’f@ Shé gé@ﬁaﬁ% %ucit Bg% Iélj?& 6015%1125 ?%Wllu}fiﬂ_lﬁg}e the product is
about 3.0 % by wei ght propyl ene gl coI and
O@Qkﬁ tph]éoﬁC oA Tthrfgﬂdl.ebs@lut&rhlaﬁ@nqv%%@aﬁh@ geaglop and analyzed
1-net hyl 2-hydroxy ethane 1-sul fonate isonmers present.
and the TeQitgahdbwad dteaivhite sdidsitiarled sdibhificadion erluegdilgpedttives by two
Wth an agitator, nitrogen |line, oxide |line,

pHasPefatioh © 1 fldg/caandl @o@&h@gm%v%sw@iw gethontdriesp&lflling esters

pounds of DI water and 120 | bs of 50% caustic

SRLBIL | AR b];%lﬂﬁl eﬁﬁ& of p%s%gﬁ’lr gﬁ%“&l@g%ﬁ\/%%g%glﬂon 6.7% by weight

nitrogen three S dassed

T T L e e

70- 75C and propyl ene oxi de_was added t ot he reactor at
a rate of 0.50 I b/m nute. Eﬁ&@fz[i@hiring the 'reaction
control | ed addltl on by the addition of snall

il RPapre fetngl Isethwnagdistéron of PO was
sl ovved t ovar ds the end of the reaction to maintain

good IpHa debdrary rddifor’ A0t ANrSundeEbettch | fe cequippdd 9@isi mechanical
at 95C for 4 hours. Atotal of 93 I bs OFSO and 90 | bs

freP' QRYBACHMRED CcoMaERseHS B rAHE R, t BRI €88 | H&rging prov151on) was
react| on. The reactor was then opened tofume hood and

Gh LRPSH Of 311y (GBILa6L) yl&gne R !a%ld a‘i Bid 1005, P&G
Sac

ogen rge or one he re
(frl}egxoohggléta 1%%&?825%?%3& %é%gsrggqtg{,\gc gﬁ@ged I@]Q(t)fo 82d§ grams (0.5 moles

solids) of sodium methyl isethionate containing a mixture of the sodium salts of 2-methyl,

2-hydroxy ethane 1-sulfonate and 1-methyl 2-hydroxy ethane 1-sulfonate. 1.9 grams of zinc
citrate was added to the mixture as a catalyst. The reactor is flushed thoroughly with dry
nitrogen and the reactants heated to 220°C for 6 hours after which time the product is
cooled to 160°C - 170°C. The product solution is removed from the reactor and analyzed
and the resulting white solid contained 82.5% by weight of the corresponding ester
suitable for blending into a personal care cleansing composition, 7.7% by weight
unreacted carboxylic acid, and 7.4% by weight unreacted sodium methy! isethionate.
EXAMPLE 6

Preparation of Sodium Lauroyl (Ci,) Methyl Isethionate Ester
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and the results showed: 0.50% by wei ght propyl ene
gl ycol and 50.20% by wei ght sodi um net hyl isethionate

w@ miosh7dses h 2- net hyl, 2-hydroxy et hane 1-sul f oP@r/ESBEN4025968

1-nethyl, 2- hydroxy ethane 1-sul fonate isoners
present) . EXAMPLE 2 Preparation of Sodi um Et hyl

| set hinoRadrdtodr BRltRN580 ahiNtR9s SRl f1dskl 6qaph Qi hithemechanical
reactor was charged with 9.69 pounds of 35% aqueous

s%i?r%ﬁ“ u%c*ﬁhéﬁ” ifuhga Sc%h&'é s&f ﬁﬁ@l\ﬂl lep Huf- ?as sﬁ%@ﬂg él%@ﬁlon) was

nitrogen to ex ude ai r e reac

e oabot?CI) nd.2.6 | b ne o
etk ﬁq@é i (LeagrteRr ot g at aﬁl@f@“ﬁ%@ Chemicals,
reactants were allowed to react for about 30 m nu
Gincanetenpliphed &0 Bre oot Wepaidet afotdnt e greme (9 ﬁénoles solids) of
pressure in the reactor dropped to about 1 p.s.i. The
sodaxt i methyla setlidrawe dotteingeg i mirgufeopf GG sodiumesliat ofB@ethyl, 2-
then cooled to 500C and the product solution was

Hyelfayedhdneoniiaateeadt 1omet P 2Mye Rl icft@ne $HBullynate. 2.2 grams of zinc
crystalline plates separated out of the product

(éfg%lﬂé £K%db fﬁ' fhi rﬁﬂx}*ﬁ?@ &l a Q%aﬁg@ efnd féa&blsﬁcﬂdéﬁe& Bferoughly with dry

S bac Into solution product sol ution was

Iﬁgggﬂg o egeaa{%%tsgge t%ﬁ&@i%@% %De%gﬁr gﬁ‘% C%BI(C :tgrh%qﬂe product

gl ycol, and both the 2-ethyl, 2-hydroxy ethane
splignf snestodedated 160°%6t hylI702C hyHireosepulsing avlétel saidl fsoreatored from the
I somers present. A second 3-gallon stainless steel-316

REGOE AV ghal C?ea@ bAd thassiditahered WiprbdRt 66htfakgds. 06 byadeight of the
aqueous sodi um b| sulfite solution having a pH 5.0-5.5

1%1 o g; bltEOYGRORY FGe glehg’l %Xlﬁ{d'l %gpeg‘%c{ngl a}‘é‘ Jl@a%@fngr compos1t10n

to a out 70C an utyl ene oxid
15.6% by weight unreacted carboxylic acid, and 3.9% by weight unreacted sodium
methyl isethionate.

EXAMPLE 7

Preparation of Sodium Cocoyl (C;2 — Cig) Methyl Isethionate Ester

In a laboratory reactor (500 ml round bottom flask equipped with mechanical
stirrer, addition funnel, condenser, thermocouple, and gas sparging provision) was
charged 137.5 grams (0.625 moles) of a carboxylic acid (fatty acid Emery 627, Henkel
Corp., Emery Group, Cincinnati, Ohio) and to the reactor was added a total of 85 grams
(0.5 moles solids) of sodium methyl isethionate (95% by weight) containing a mixture of
the sodium salts of 2-methyl, 2-hydroxy ethane 1-sulfonate and 1-methyl 2-hydroxy ethane
1-sulfonate. 1.2 grams of zinc citrate was added to the mixture as a catalyst. The reactor is

flushed thoroughly with dry nitrogen and the reactants heated to 220°C for 6 hours after

which time the product solution is cooled to 160°C - 170°C. The white solid is removed
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was added to the reaction at a pressure of 60 p.s.i.

The reactants were allowed to react at 80C for 30
worwanes2aft er which tine the pressure dr oppedP€DUSINOL025968

1 p.s.i. The reaction was allowed to continue for 60

mnutes at a tenperature of 95C then cooled to 50C and

flohethy eshetdr @l dHalyeRd WA theeMed $hoet thgrddaacedittaining 82.2% by
Upon cool i ng, shi ny crystalline plates separated out

ghrt ! S‘%H%%pq%ﬁ s‘?é} ISEAIE I bl‘é@&lﬁs Htﬁ) Qggt% n&lcbare cleansing

ISSO |ntos ution;

sol ut ] zed an naI si s .showed the
c PR % %yh‘z%}éfﬁgmgew B8 Sdbout 13, 0% by
wei ght butyl ene glycol, and both the 2-ethyl,
2-hydroxy et hane 1- sulfonéiééﬁgﬁiiﬁethyl 2~ hydr oxy
et hane 1l-sul fonate isoners present. EXAMPLE 3
5 FPauepegr &¢iton of Sodi um Cocoyl (Cgto C ) Met hyl
| sethionate Ester A | aboratory reactor (500 ml round
bot t Babdifs ke Uv@Referfbritedmasghand cale-18d fchgged rotating measuring
addi tion funnel, condenser, thernocouple and gas

c?lﬁﬁ‘feg'iflgm%%ﬂlﬁé en) rX’t@Sof' 30 tvBluki¥né Par BedhiWiah adibfent temperature
gr ans nol es) of a carboxyllc acid (hydrogenat ed

1n§ ngodn dqi}ou%‘ °CP§‘G %hSt 2%3(13 Sa P%‘ @&?ctfggatgy %} '0.5% of total

e r eactor mas a
0 nol .§0dj um et th| onat e cont ai ni.ng
ictutie. SPhmsiEGuIn e SRt fcygnﬁeétwﬁ epSYgH Ay Sttt and at 10
ethane 1- sulfonate and 1- neth , 2-hydroxy et hane
10 minged P6retatéon. STigOregtsrase sliowh 1@Wr11i1 8pleddi ng zi nc
net hyl i set hionate, in the same isonmer proportions as

above, was added as a cat al YABLEIhe reactor was
flushed thoroughly with dry nitrogen and heated to

SeHple0C Tor 34nBrdidAs [0 reNDE¥GaaI&Ehd | WahiHeight Foam
al kyl substi t H‘% y Weight) at 0 minutes | at 10 minutes | Appearance
1 80% sodium lauryl sulfate 250 238 Open Foam
20% CAPB* :
2 100% sodium laureth sulfate™** 200 170 Open Foam
3 80% sodium laureth sulfate 260 220 Open Foam
20% CAPB*
4 100% SCMI*** 190 160 Creamy,
Tight
5 80% SCMI*** 190 180 Creamy,
20% CAPB* Tight

* Cocoamidopropyl Betaine (EMPIGEN® BS/FA)
** EMPICOL® ESA
15 *** SCMI produced from Cs to C;5 whole coco fatty acid
Sample 1 is a commercial product example having one of the highest flash foam

levels in the personal care industry and was used as an internal standard throughout these

tests.

20 The results of this foam test show that the foaming of the Cs to C,3 SCMI alone is

not quite as good as SLES alone, but it still shows synergy with CAPB betaine. This
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sodi um net hyl isethionate. The tenperature of the
reactor contents was then raised to 200 C for 6 hours

w@Rdoen7askd ch time excess fatty acid i s renovedP@lUS2004/025968

di stillation undervacuumat 10 nm Hg to acceptabl e

fatty acid levels (<10% and the product m xture
s908etediinsindRYotd yihee hgibhicourfabian ek sBSWA bdithgraaskefos Sample 5 when
suitable for blending into a personal care cleansing

290 Welo®p-SANIT 35 s8R WARY APB! YTHEARNT 20 PeMised with other

round bottom fl ask equi pped wth nmechanical stirrer,

LLkan funnel , . d I . a

S0 o SO E0N0G ASIRSPURL R 29980 o shoms

CPBRIS IR gBeE oA Fiat 18 It Oyrae bl S g SEES 18 these types

O%r ans (0.5 noles solids) of sodium nmethyl isethionate
dRtavlAiions a ni xture of the sodium salts of 2- met hyL

2- hydroxy et hane 1-sul fonate and 1-nethyl 2-hydroxy

et han -sul £onat e nd. 2, rans. of . zinc citrate as

cat a3 teERPRE st Wi Porkordd TR B sBiie ol Bove, but o
nitrogen and the solution heated at 220C for 6 hours , )
SLRRSA 4RGP CHLY i B Xtap yesied @ place Jriovaalerspeo fatty acid chain
distillation under vacuumat 10 mm Hg to acceptable
S@¥Ey Tae reulteobthss testiemeghasing FeblpHoduct sol ution is

cooled to 160 OC - 170C. The product solution is

renoved fromthe reactor an?@%@ﬂzed and the results

showed a product containing 5% by weight of the

corresppnding esters suitable for blending intoa
SarmRaal care JngleliERy conpos| deam Heighpd,FaamEleight Foam
unr eact ed car ¥xByiWeight)d, and| atominutesei| gHitl0 minutes | Appearance
unrkact ed 8®disadunelhyil salése hi pnat 50EXAMPLE 4235 Open Foam
Preparati on of 280@dCuPBCEapr yl oy|/ Caproyl (Cs to Cu )
Methyl | sabbyogaien kRir@rsulfate 255 245 Open Foam
3 100% SCMI** 205 205 Creamy,
tight
4 75% SCMI** 220 215 Creamy,
25% CAPB* Tight
5 82% SCMI*** 230 230 Creamy,
18% CAPB* Tight

* Cocoamidopropyl Betaine (EMPIGEN® BS/FA)
** SCMI produced from Cj; to Cis stripped coco fatty acid

Again, the results of this foam test show that foaming can be significantly
increased when using a stripped coco fatty acid feed SCMI instead of whole coconut.
The Ciz to Ci3 SCMI flash foam height, as well as the stability at 10 minutes, are better
than SLES alone and are similar to SLES/betaine performance. Furthermore, the C, to
Cis SCMI is again synergistic with CAPB as shown by the results for Samples 4 and 5
when 25% and 18% by weight of SCMI is replaced with CAPB. Thus, SCMI can be used

with other surfactants and still maintain or improve excellent foaming properties.
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In a | aboratory reactor (500 m round bottom flask
equi pped wth nechanical stirrer, addition funnel,

w@ondernses , t hernocoupl e, and gas spargi ng pr oRCEHUS2IIP4/025968

was charged 11 8 grans (0.75 noles) of a carboxylic

acid (fatty acid C810, P&G Chem cals, Cincinnati,

Ohi oFimillg d0sidven ineBigtimes 28asnddBethedobmt aplpearhin @20 GVIE is tighter
(0.5 nol es solids) of sodiumnethyl isethionate

afePBeh i HRASTEX Y ‘SESQfaséd"&eaﬁﬁl‘»@ﬂsl%fﬁ1<§1ﬁ’<L H& li%fa o@S@Wl}i'personal care
2- hydroxy ethane 1-sulfonate and i-methyl 2-hydroxy

e. f [

IR P B Lo B o
?oroughly with dry nitrogen and the reactants heated

SUHACEBENC for 6 hours after which time the product is

cooled t o 160C - 1700C. The product solution is

renoved fromthe reactor ZEPAMEABZed and the results

showed the white solid had a saponification val ue of

Z¢RGrritation Yasreby two phase titration 2.54 neq/ g and

contai ning 86. 7% by wei ght of the corresponding esters

sui t apl &afuake BheRdidnbssi St thedpBEHEOREIthE Pr& et BABRIIAY Zein scores
conmposition, 6.7% by wei ght unreacted carboxyllc aci d,

v&.%%jdﬁm@r{ oy f&@&%ﬁ)&fﬁ%@f@%ﬁd&rﬁo@éﬂ{mn factan and thiﬂr scores are

i sethionate reparation of Sodium proy
%@O&)ﬁd {J?% %[sethl onate Ester | n a | aboratory reactor
P3utt bot t om f1 ask equi pped with nechanica
stirrer, addition funnel, condenser, thernocouple, and
gas spargi ng provision) m?%&éd 108 grans (0.625

noles) of a carboxylic acid (fatty acid C 1095, P&G
Chenmicals, C ndmodatt , Chio) and to fhe react oZeinsScore

SaddedLarfl@akatef 82.5 grans (0.5 nol s solids) o 327

S8 i M@Ifg@thlbﬁgghl onate containingla mxture ofpqshe

SSERLIEL S R Petll 1ReTniE 147
Sodium Cocoyl Ethyl Isethionate 104
Sodium Lauroyl Isethionate 160
Sodium Lauroyl Methyl Isethionate 134
Sodium Lauroyl Ethyl Isethionate 187

From these in vitro results, the methyl and ethyl isethionates of the present
invention are expected to be less irritating and therefore milder than sodium cocoyl
isethionate which has been noted in the literature to be a non-skin irritant and eye irritant
at levels of 10% by weight.

EXAMPLE 10

Use Of Sodium Cocoyl Methyl Isethionate As A Primary Surfactant In High Foaming

Personal Cleansers

An SCMI Concentrate can be produced by directly adding the molten SCMI

produced, such as in Example 3, into a solution of water and betaines (e.g. EMPIGEN®
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2- hydroxy ethane 1-sul fonate and 1-nethyl 2-hydroxy

et hane 1l-sulfonate. 1.9 grans of zinc citrate was
w@esd736e3 t he m xture as a catal yst. The reactPCT/UUS2004/025968

flushed thoroughly with dry nitrogen and the reactants

heated to 220C for 6 hours after which tinme the

B/l U tinthi$ia i Q0b@6ratiod, AGRG, -TekdOOTf thBESANMDEIGE a powder or flaked
solution is removed fromthe reactor and anal yzed and

F3rRe tHLSENT IAGh shirke n%rﬁf%?@g%@& 'El?égola%r ‘%ﬁ’gl M h&%ercgr flakes in

he correspon |ng est e tor

I 7.7%D h
- GRS P Bl U R R FRRY 7 B0 oy v gt

unreact ed sodi um et hyl i sethi onate. EXAMPLE 6

Pr epahatSOMIT ondestianthauk @YimddCis?d Wiktehydarles@inhisI0A6# having a
Esterln a | aboratory reactor (500 m round bottom

5 {sl:@s?t r%’éﬂég ggr%ggpb(ﬁ‘ 56@@'3 ?ﬂ{ﬁ SV gSﬁcenﬁ‘q{Q 1ts'e9§r to handle and its

unn ther coupl e, gas sparg

Risrish py ki frs TRGET yo 268 89&2%5 Sl i&f® Huntsman

CI n(:| nnati, Ohio) and_to the reactor was added a_t ot.al
Corpogagicgy AMsting Bxan)| alowiggi 195) itoise dui arstingt ﬁsanufacturmg facilities
i sethionate containing a mxture of the sodiumsalts
witho@-the n¢edl for 2quipyegnbxyereddsane 1-sul f onat e and

1-met hyl 2-hydroxy ethane 1-sulfonate. 2.2 grans of

The A8sboSh Tp 43Pie TSNt ST SRl S rifefdpows:
10 and the reactants heated to 220C for 6 hours after

which tine the roduct S ion is cooled to 160C -
1700C. The res 41?' §%@6¥qnaerﬂgat?5%%@momthe

reactor andy d and the Tesults showed &, ghrRFuct
containing 8 O% by wei ght of the correspondi ng ester
suitable for blendi ng into a personal car e(%lBxuN%e¢ight)
conpositiom, SCMI 240
CAPB* 17.0
DMDM Hydantoin 55%** 0.4
Water g.s. to 100.0
*EMPIGEN® BS/FA
15 The SCMI Concentrate can be used in the formulation of a variety of personal

care cleansers as shown in Tables V to XI.
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15. 6% by wei ght unreacted carboxylic acid, and 3.9% by

wei ght unreacted sodi um net hyl isethionate. EXAMPLE 7
wee@parsed on of Sodi um Cocoyl (Cr?.- C ) Met hyPCT/US2004/025968

| sethionate Ester In a | aboratory reactor (500 m

round bottom fl ask equi pped wth nmechanical stirrer,

o=

—Spargi-hg—provision)—was charged- .
nmol es) of a Jegrediedt i c acid (fatity acid EmeryAgpount

Henkel Corp., Emery Goup, G ncijnnati, OnhiQqp, gi,dwe ht
| the reactor was added a total off 85 grans EtOOS mol ggg )

addi tion funmABLEWNASRgHE EcéMBRidEHatpoe Foandlagas
137. 5 grans

ns (ﬂ /25

sol i ds) of sodiCMI nethyl isethignate (95% by weBght)

contarnng—a mghyre of the—sodijum-satts—of —2-nethyts
2- hydroxy et hg‘ﬁghl-sulfonate and 1-nethyl 2- hyd?‘gxy

et hane ggcﬁ@hflgpaﬂﬁsulﬂtez*gr ans off zinc citrate wag

ctor 1o
ctOoF—S

- added-to the mxture as a-catalyst The rea
f 1 ushedPMHEMoHyAMOW I dry nitrfogen and the re8&étants

heated To 220Qffpr 6 hours after which time, thg 1000
product solution 1s cooled to 1600C - 17(I)C.q%‘he white

solid is renmovedfromthe reactor and anal yzed and the

£ a product containing 82.2% by wei ght o
f%@@g%%di ng esters suitable for blending into
‘S HMPEIIa® ESB e cl eansi ng conposition, and 7. 9% by
wei ght unreacted carboxylic acid. EXAVMPLE 8 Foam ng

5>  Tests Foani ng tests were perforned using a one-liter
capped rotating neasuring cylinder foam nmachine at a
rate of 30 reVdBItE ¥is Lgwr IrtationsShampoa ferankation
tenperature Ingredient Amount
(% By Weight)
SCMI 5.0
Disodium Lauroamphoacetate® 2.8
Polysorbate 80 4.9
DMDM Hydantoin 55% 0.4
Water q.s. to 100.0
>’;‘EMPIGEN® CDL60P
10

TABLE VII — Baby Shampoo Formulation

Ingredient Amount
(% By Weight)

SCMI 4.0
Disodium Lauroamphoacetate® 3.0
Polysorbate 80 5.9
DMDM Hydantoin 55% 0.4

Water q.s. to 100.0

*EMPIGEN® CDL60P



rangi ng from about 20C to about 22C and at a

concentration of 0.5% of total surfactants. Foam
wheioghts2i n the graduat ed cylinder were neasurPRCI/ES20041625968

start and at 10 mnutes of rotation. The results are

shown below in Table |I: TABLE | * Cocoam dopr opyl

Bet ai ne (EMPI GEN(r) BS/ FA) **EMPI COLO ESA *** SCM

produced fromAGIEVEL-Whehgioust Lﬁ@sbxp%m;lg@cfﬁgl el

Ls a comercial Inrnrium‘ m(anpl e _having one of the

hi ghest f| abigrédiemh | evel s in the personal cardsmount

i ndustry and was used as an internal standaydgy Weisht
t hr oughout these tests. The results of thi gfof o}émt%st)

show that thes@Mhm ng of the Cto C18 SCM al o€’ i s

nnt o t PaY _Ql cCc | A
mot | -

di-te—as—geod as—oLEg-al one—but—t—stiH—shows
synepﬁ?dwl?na%ﬂﬁigp%@fe} He. Thislsynergy is simFat to

ot her ani onicapp#f actants as shiown by the resulats for
Sanple 5 when 20% by weight SCM is replaced wth

CAPB. TWMDM HolpnteisidSfe used with ot her surfactlht s

and st naiw&@}n excettent—foam ng proper ;Cl:ﬁegorl(%w

SCM al so shows a consistently tighter, cre oam

as it has smaller bubble size than SLES in these itypes
*PIVIFIOENR ADIWP. A second foam ng test was perforned
si.ng the sanme paraneters as above, but a stripped
5 *%é%\élg%lﬁ@%%% chain SCM was tested in place of a
whol e coco fatty acid chain SCM. The results of this

test are shown in Table I'l: | )
TABLE IX - Economic Liquid Soap Formulation

Ingredient Amount
(% By Weight)
SCMI 4.9
Disodium Lauroamphoacetate* 3.0
CAPB** 2.2
DMDM Hydantoin** 0.4
Water g.s. to 100.0
*EMPIGEN® NHSSA
** EMPIGEN® BS/FA
10
TABLE X — Showergel Formulation
Ingredient Amount
(% By Weight)
SCMI 10.2
Sodium laureth sulfate™ 3.9
CAPB** 2.5
DMDM Hydantoin 55% 0.4
Water q.s. to 100.0
*EMPICOL® ESB70
** EMPIGEN® BS/FA
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TABLE Il * Cocoam dopropyl Betaine (EMPI GEN(r) BS/ FA)
** SCM produced fromCl2 to Cl1 stripped coco fatty

wa@eiod/oAgai n, the results of this foamtest shoRCT/H81004/025968

foam ng can be significantly increased when using a
stripped coco fatty acid feed SCM instead of whole

coconut. TheT&B? B XT ClfneAtatéd 8Bbwégamdigutition as

—well as the stability at 10 mn ;
SLES al one Jaguedi¢d similar to SLES/ betai ne Awmount

performance. Furthernore, the 12 to G 8 &My Weight)
again synergistic with CAPB as |shown by the LPQIH t%

for Sarrpl es $CGMd 5 when 25% and 18% by wei ght1%® SCM

-I-'A o~ mim]

QA I ! HEa
ID lcp l? * IIIUD, OUIVI cdaimr uc ustcu \éllolll

ot her éf?p a&ﬁeﬁ%sm' 8%still mmijntain or inprové

excellent f@aapprg properties. Fijnally, as shown2im

- Figures 2A and 2B, the foam app
ti ght ePMRYI Blyéepivier>Xhan SLES jor SLS based cl 8dnsers

maEking the USg g SUVF M persgnal care cie RSEI®0.0
hi ghl vy desi rab? sanpl es shown in Figures 2A and

2B are at 0.5% actlve of surfactant. EXAMPLE 9 Zein
*EMPICOLIBASBCOr e To evaluate the m | dness of the

*Qm@fﬁﬁg present invention, Zein scores were
d a variety of sulfate and isethionate
surfactants and their scores are reported in Table
LT ATARBESRulatibns produced above using SCMI as the primary surfactant form a
clear solution that is hydrolytically stable when stored. In comparison, when SCMI is
replaced with SCI as the primary surfactant, the formulations are cloudy and separate

when stored. Therefore, the use of SCMI as a primary surfactant in personal care

cleansers is desirable since it is highly soluble, hydrolytically stable and mild to the skin.

EXAMPLE 11

Solubility in Taurate

To determine the solubility of SCI, SCMI and SCEI in taurate, three solutions
were prepared at ambient temperature. The solutions were formulated to each contain
one of SCI, SCMI and SCEI and each contained the following ingredients as shown in

Table XIT;
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Fromthese in vitro results, t

i set hi onates of the present

he met hyl and eth

yl

i nvention are expected to

wheoosess2i rritati ng and therefore m | der than BOOUS2004/025968

cocoyl

i set hi onate whi ch has been noted in the

literature to be a non-skin irritant and eye irritant

at levels of 10% TABWE it SEXKIRLEn TAuldse OF Sodi um
Cocoyl Methyl Isethionate As A Primary Surfactant In
High Foam'ng Personal Cleansers An SCM _Concentrate
caringeedigrsduced by Slnder Ly addi ng Seltige 2 en SCM  Solution 3
produced, suchj|as,d =4 3 b of (o :
wat er and bet ai ne A’;h. q.mél':lt | GEN( R)/%E?exgiéﬁujn n(A)By Weight)
Cor poBé@ii on, Austin, Eias) I f the SCM is in g 0
pC‘v"vd‘:"’ or—f1aked fuu 3 i) t+he—-SEM—Cenee e—ttray be
for @&% di ssol vi ng tfle scm powder 01? ?I akes I n a 0
solutgagty containing cohd water|and beta nes. The SCM 125
Concentrate that is forned is a white pearlescent
sol Disodiwmhavi ng a visddsity rahging from 3000-5p00 3.7
I_(aps)anfphea@@m* Concentrate is easy to handle and|its

1 pet-ties—arg—stmtar—to—sodi IIII_dUIUil 9

5?1%4(6@3' VP C(l(?) Hunt sman Cor por at i on,

¥ To#E4&s) [al lowing for it use in existing

rrgaglﬁlgpx khé1g Tacilitigegs w thout the nged for 0.8
equip cupgrades. As shown ip Table IV, the SCM
Concentrate can be formilated as follows: TABIE 1V -
Sehpyl@enGlmolr at e For mll%ti on *EMPI GEN(tP BS/ FA 1.9
DMDM Hydantoin 0.22 0.22 0.22

55%

Water g.s. to 100.0 g.s. to 100.0 q.s. to 100.0
*EMPIGEN® CDL60P

As shown in Figure 3, upon formulation, the SCMI solution (Solution 2) and
SCEI solution (Solution 3) produce a crystal clear solution and thus are completely
soluble. Moreover, the SCMI and SCEI solutions do not separate upon storage. In
comparison, the SCI solution (Solution 1) forms a milky cloudy solution that

subsequently separates during storage.

Consideration must be given to the fact that although this invention has been
described and disclosed in relation to certain preferred embodiments, obvious equivalent
modifications and alterations thereof will become apparent to one of ordinary skill in this
art upon reading and understanding this specification and the claims appended hereto.

The present disclosure includes the subject matter defined by any combination of any one
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The SCM Concentrate can be used in the fornul ati on of
a variety of personal care cleansers as shown in

waaiwsesse¥t o XLTABLE V - Sinpl e Econom ¢ ShanpPOI/US2004/025968

Formul ati on *EMPI GEN(r) BS/ FA **EMPI COL(r) ESB TABLE
VT- Low Irritation Shanpoo Formul ation *EMPI GEN(r)

oML o8Bl EmY 1l gend%b&re%&ﬂﬂﬂ@nf%%r&hb@of the remaining claims,
*EMPI GEN(r) CDL60PTABLE VII1 - Luxurious Liquid Soap

R ¢ ARapEABLETR Y (R0 Tfos MR ERN o BEY pendnt claim,

oap Formul ati on

S8 e BN 11 i el CBE (el o ST efe e i o ot

BS/ FATABLE Xl - Concentrat ed Shower For mul at i
TR, BB Rgres ERENCENERIOTBGARY APF of GFTEICAL o gependent

produced above using SCM as the prinary surfactant
chaomsnvath the remaining dependent claims in their original text being read and applied

to any independent claim so modified. This also includes combination of the features
and/or limitations of one or more of the independent claims with the features and/or
limitations of another independent claim to arrive at a modified independent claim, with
the remaining dependent claims in their original text being read and applied to any
independent claim so modified. Accordingly, the presently disclosed invention is
intended to cover all such modifications and alterations, and is limited only by the scope
of the claims which follow, in view of the foregoing and other contents of this
specification. Throughout this specification, various percentages have been set forth and

these percentages all refer to percent by weight, unless set forth to the contrary.
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clear solution that is hydrolytically stable when

stored. In conparison, when SCM is replaced with SCi
wa@soosheseps i mary surfactant, the formul ati ons aPET/UEm04§25968

and separate hen stored. Therefore, the use of SCM as

a primary surfactant in personal care cleansers is

Wesiis diheds: nce it is highly soluble, hydrolytically

stable and mld to the skin. EXAMPLE | | Solubility in

%?:E Ir A §rd@sdgtgnintoperotifgSal Whhdout Yedhpostdon SEOMatRPEomprising a

in taurate, three solutions ere prepared at

e er. ' :J I to
AR EHb AR B e iR L RS B i BF e e
contained. the follow i ngredi ent.s as sho in abl e
1 SBraidg ot ioass PHn MRy EgS pids iRe Dowpauprca s Sarboh atoms per
CDL60P As shown in Figure 3, upon fornmulation, the
SCM m@eqd;on (Sol ution 2) and SCEl sol ution (Sol ution
3) produce a crystal clear solution and thus are
c onplbe pedvidisg ku bdeouMletmeromyirsengSaMul irechnBOE]
sol utions do not separate upon storage. |In conparison,

t he SEtom@dtinkithdadueehdddiaidonkyith denBkdend blifle GIhild@hyaintaining the
sol ution that subsequently separates during storage.

Consipfietalb ok SRiRLeiboll ¥6nll Bpilig df@ct that al though

t hi s ‘i’ nvention en descri and disclosed in

| ati t t Al f nbodi bvi
W SReReRBar pite B PR R ey BT SHE S Es et
becone apparent to one of ordinary skill in this
(1) a first anion having the structure:

I
HO—CHCH—S03

wherein one of R; and R, is a straight chain or branched C; to Cs alkyl group and
the remaining R; and R, is hydrogen; and

(ii) a second anion having the structure:

N
HO—CHCH—S0;

wherein one of Rz and Ry is a straight chain or branched C; to Cs alkyl group and

the remaining R3 and R4 is hydrogen.
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art upon readi ng and understanding this specification
and the clains appended hereto. The present disclosure

w0 pwbotes3 t he subject matter defined by any copdi/msioneoes968

of any oneof the various clains appended hereto with
any one or nore of the remaining clains, including the

2.1 ncoTipop@tésencedrdinBeof ddinur edheridiler aquevsut abludas offbi-sulfite ions
any dependent claim singly or in conbination with

ﬁﬁ‘tﬁét MElﬁéesaeﬂqéa‘%f oﬁé {OntRfebiem %roﬁ‘ic th@@o@n@o&ﬁstﬁe I QdidrRepotassium,

her dependent clains, with featurées and/or
11tlh{u'r.ﬂ,g gsl?\%srﬁ, cta}]c%ﬂx ar?c{]gml% l16nd of the i ndependent
C alns, Vil e remalnin ep ehdent claims in their
original text being read and applled to any
i ndependent claimso nodified. This al so includes
conbi nation of the features and/or limtations of one
3.0r nbhe pefcesshaciondiependelpim di aybegeinithe eomtadtiagt ir eenducted at a
and/or limtations of another independent claimto
te@bEiatiie Aing@ofibgwédnetouriie Keodbemnit 200°aCm with the
remai ni ng dependent clains in their original text
bei ng read and applied to any i ndependent claimso
nodi fi ed. Accordingly, the presently di scl osed

aﬂ\éeﬁl‘% grgg%sg &Iﬁ(gotrglgggod cltg%fl | V}{ere he cotﬁg ctltl;'lg q§ E:J)I?dﬁtcfeg Qr? a pressure

the ¢l ains i ch follaw, V|ewof th foregomg and
faBg%%ffbe&%Wé’gh ot atfnr?ﬁéhegeﬁéeql fhouh{ ?%‘FPSP%ﬁ‘feéughout this
speci fication, various percentages have been set forth
and these percentages all refer to percent by weight,
unl ess set forth to the contrary. What is clained is:
51. AApproc&ssuseffful fhating annigugowdncanpestisn @bdnpeisért camprising a
of matter conprising a m xture of al kyl-substituted

m'IB?zfﬁ’t%%Xl%&ﬁ%@mﬁtéh%?%&?&ha%@ BRI nsied BotpeisilotRs st@Fs :)
provi di ng at | east "one” al kyl ene oxi de having between 3

and % }5“1‘8{/@8’& a%tle%g?o&earlkﬁae%%weqravmg between 3 and 8 carbon atoms per

molecule;

b) providing an aqueous solution comprising bi-sulfite anions wherein the bi-
sulfite anions are produced by reacting sulfur dioxide with an hydroxide solution,

¢) contacting the aqueous solution with the alkylene oxide, while maintaining the

pH at a range between about 7.0 and about 8.0,
wherein the mixture of alkyl-substituted hydroxyethane sulfonates comprises:

(1) a first anion having the structure:

Ri Ry
HO—(IJH|CH——SO3 )
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b) providing an aqueous solution conprising bi-sulfite
anions; c) contacting the agqueous solution with the

w@bdoghewees oxi de whil e mai ntaining the pH at a PENyYs2004/025968

bet ween about 6.0 and about 10.0, wherein the m xture

of al kyl - substituted hydroxyethane sul fonates

CONPHvh&i orfel of Fa ahll Rstis @Rirgighhaviimer bidickdéd OctaiCealkyl group and
wherein one OR 1 and Ris a straight chain or

br an the remaining RL and
R iéﬁﬁggngéé Qqqn Méhﬁg&%gkgﬁ% ani on having the
stru&t)ure ?1 {%@t and R4 is a straight
chai H 8°°HP ﬁ%lﬂ% a%'ib G 5 l‘éﬁekyl group and the

remai ning R3 and R4 is hydrogen. 2. The process

according to claim1l wherein_the aqueous sol ution of
bi-sulfite ions further |nE é\ﬁes at | east one ion

selected fromthe grou Efr%sf& f“ sodi um
pot assium |ithium nagnes cal %nwand amoni um

ions. 3. The process according to claim1l wherein the
contacting is conducted at a tenperature range of

bet V\@, e ﬂlb of ?\5 %4%9 ‘s‘ﬁmgﬂp in 8r broflEnddf @FRSE; alkyl group and

accor |ng ereln the contacting 1s
condyct ed at p e of between about 0.5
at m@ﬁﬁ@@@gmﬁﬁﬁ’ a&ﬁi@t“ gy(%f’ pheres. 5. A process
useful for form ng an aqueous conposition of matter
conprising a m xture of al kyl-substituted
hydr oxyet hane sul fonates conprising the steps of: a)
6.pr ovTbie prycest atcesding torpiml kyhania thx hytlrokide selgtitrets wedébo By weight
and 8 carbon atons per
sodium hydroxide solution.

7. A process useful for forming an aqueous composition of matter comprising a
mixture of alkyl-substituted hydroxyethane sulfonates comprising the steps of:
a) providing an alkylene oxide selected from the group consisting of: propylene
oxide and butylene oxide, and mixtures thereof;
b) providing an aqueous solution of bi-sulfite anions;
¢) contacting the aqueous solution with the alkylene oxide, while maintaining the
pH at a range of between about 6.0 and 10.0,
wherein the mixture of alkyl-substituted hydroxyethane sulfonates comprises:

(i) a first anion having the structure:
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nol ecul e; b) providing an aqueous sol uti on conpri sing
bi -sulfite anions wherein the bi sulfite anions are

w@e@dotee by reacting sul fur dioxide with an hpdr/ogiod€025968

solution; c) contacting the aqueous solution with the
al kyl ene oxide, while nmaintaining the pH at a range
bet ween about 7.0 and about 8.0, wherein the mxture
of al kyl - substituted hydroxyefhale sul f onates
conprises: (i) a first aniaqn hdvi thg -
structure: wherein one of Rﬁﬂaﬁﬂﬁﬂifg_é Qerai ght chain
or branched Cl to C al kyl group and the remaining Ri
and R2 is hydrogen; and (ii) a second anion having the
struct Gg: FK}dC}EH SO3 ﬁge%ﬁin one of R3 and R4 is a
st r afght) 355909 3RO PEHRR BN SECWTS- 06 al kyl group and
the remaining R3 and R4 is hydrogen. 6. The process
according to claim5 wherein the hydroxide solution is
a 50% by wei ght sodi um hydroxi de solution. 7. A
process useful for form ng an aqueous conposition of
matter conprising a m xture al kyl -substituted
hydr oxyet hane sul f onat es cqﬁprlsing the steps of: a)
provi ding an al kyl ene oppderseiected,fromthe group
consi sting of: propyl ene oxide and butyl ene oxide, and
m xtures thereof; b) providing an aqueous sol uti on of
bi -sulfite anions;

wherein R, is independently selected from the group consisting of: methyl and ethyl; Ry is

hydrogen; Rs is hydrogen; and R, is independently selected from the group consisting of:

methyl and ethyl.

8. A process for forming a powder comprising a mixture of sodium alkyl-substituted
hydroxyethane sulfonates comprising the steps of:
a) providing an alkylene oxide selected from the group consisting of: propylene
oxide and butylene oxide, and mixtures thereof;
b) providing an aqueous solution of sodiumm bi-sulfite;
¢) contacting the aqueous solution of sodium bi-sulfite with the alkylene oxide,
while maintaining the pH at a range of between about 6.0 and 10.0 for about 1 to
about 6 hours to form a product mixture; and
d) drying the product mixture to the powder,
wherein the mixture of sodium alkyl-substituted hydroxyethane sulfonates comprises:

(1) a first sodium alkyl-substituted hydroxyethane sulfonate having the structure:
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c) contacting the aqueous solution wth the al kyl ene
oxide, while maintaining the pH at a range of between

wabman7629 and 10.0, wherein the m xture of PCT/US2004/025968

al kyl -substi tuted hydroxyet hane sul fonates conpri ses:
(i) a first anion having the structure:and (ii) a
second ani on having the structure: wherein RL is

i ndependently selected fromt oup consi sting of:
met hyl and ethyl; R2 is hydrogeni R3 is ydrogen and
R4 is independently select fhe>@36lup consi sting

of : methyl and ethyl. 8. A process for formng a
powder conprising a rrixture of sodi um

al kyl sti tuted h hane sul fonat.es conprisjn
the §@<§§§ aéﬁcong)mﬁ&w ﬁvawuquléwdéweﬁs@a SuléSpeihadipe the
fromthe group conS|st|ng of : propyl ene oxi de and

but ybter8Irexi de, and m xtures thereof; b) providing an
aqueous sol ution of sodiumbi-sulfite; c) contacting

t he aqueous solution of sodiumbi-sulfite with the

al kyl ene oxide, while nmaintaining the pH at a range of
bet ween about 6.0 and 10.0 foRsdhput 1 to about 6
hours to form a product n1xtuHe | and d rying the
product mixture to the poﬁﬂér(ﬁﬁﬁar€‘ m xture of
sodi um al kyl -substituted hydroxyethane sul fonat es

' : f t di b t tute
AP, B ndsheheciny i3t ed Rt T S e GibbpE Boviang s Ra's
- S and (ii) a second sodi um al kyl -substituted
hydregex Petih gwgrogqﬂ Ao &es redeparylepti selected from the group consisting of!

methyl and ethyl.

9. An aqueous composition of matter which comprises a first anion having the

structure:

e
HO—CHCH—S0;

wherein one of R; and R, is a straight chain or branched C; to Cs alkyl group and the

remaining R; and R is hydrogen; and a different second anion having the structure:

P
HO—CHCH—SO0;
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structure: HO CHCH - wherein Rl is independently
sel ected fromthe group consisting of: nethyl and
werdvgh7s56B®2 i s hydrogen; R3 is hydrogen; and RAPCHUS2004/025968
i ndependent|y selected fromthe group consisting of:
met hyl and ethyl. 9. An aqueous conposition of matter
wWhlleBNoONR | 885 RY if lal Stfaidi BRinhGVbiacHedeC std @G talley@ group and the
wherein one of RL and R1s a straight chain or
t group and the renmaining Rl and
r%@@%&%&%%ﬁ%&ﬁm fferent second ani on having
the structure:wherein one of Rand R4 is a straight
chain or branched C1 to C al kyl group and the
remai ning R3 and R4 i s hydrogen. 10. The conpqsition
18, col b AePesitiqraacRpTling i elpim ¥ merecsin thy & 9] Ge/alkyjrgsopp on the first
on the first anion is the sane as the G to Ce al kyl
5 ampoigtherarhdes the €omol Gyrallgn grdub. orilihe se@mg@giani on
according to claim9 wherein water is present in an
amount between about 20% and about 90 % by wei ght
based on the total weight of the conposition. 12. An
1?.queqH§ cﬁgﬁgﬂﬁbﬁ'a%bl‘aﬁng% CREm VAR SR WRAtbS BS prebént @ an amount

irst ani aving the structure: and (ii) a Second

. havi ng, £ h . wher ei o\ .
ofshaincry 454 SbPlh s S e Gl el g dgebpeieht of the
nmet hyl and ethyl; Ris

composition,
10
12.  Anaqueous composition of matter which comprises:
(1) a first anion having the structure:
[
HO—CHCH—S03
and (ii) a second anion having the structure:
P
HO—CHCH—S0;
15

wherein R; is independently selected from the group consisting of: methyl and ethyl; R is
hydrogen; Rs is hydrogen; and Ry is independently selected from the group consisting of:

methyl and ethyl.
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hydrogen; R3 is hydrogen; and R4 is independently
sel ected fromthe group consisting of: nethyl and

we@rdvpl7sb33 A process for produci ng a surfact aneCT/US2004/025968

material useful as a conponent of a personal care
cl eansing conposition which conprises: a) providing a

181 Xt Wrgo&dss Fgirbiediag @ sarmhang Miveall @i ki sedndohédt i a personal
ani on having the structure: in which RL is straight

%Qgiegns‘?ﬁo 96@;33%{{?% @%1&1%051@31'553\’ | group and Ris

rogen: second ani on having the
strugcture n whi ch
R’ 1 O R R e 5 i i G P e By A6 aving the
group, b) contacting the n1xture of isethionate anions
wi t hSIBIFBT®r nore carboxylic acids of the formula: in
which R is any hydrocarbon group havi ng between about
4 and abut 25 carbon atonﬁ |nclud|ng st rai ght - chai n,
branched, saturated and b @urated hydr ocar bon groups
so as to forma reactHxﬁ_@HﬁﬂyLe oandc) heating the
reactive m xture at any tenperaturé in the range of

bet ween 90 C and 240C to produce an acyl
al kyl i sethionate m xture containing at |east two

di f f prefich &) ii@ﬁifm?ﬂﬂ HRirpérebrisieRiNA IR 2851 8fEipQind R, is hydrogen;
carboxylic acid. 14. The process according to claim 13
further conprising the step applying a vacuum

(ii) a second anion having the structure:

P
HO—CHCH—SO0;

in which R; is hydrogen and R4 is an straight chain or branched C; to Cs alkyl

group,

b) contacting the mixture of isethionate anions with one or more carboxylic acids

of the formula:

R—C—OH

in which R is any hydrocarbon group having between about 4 and abut 25 carbon
atoms, including straight-chain, branched, saturated and unsaturated hydrocarbon

groups so as to form a reactive mixture; and
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of about 1 mmto about 200 nm Hg at a tenperature of
about 100 to about 2000C to reduce the anount of

W@ 200807363 ¢ acid in the surfactant material toPCEES2004/025968
than 10% by wei ght. 15. An ester anion m xture having
surfactant properties useful in fornulating persona

car ecrh&Ans ithe At QeIE:au RO ny StMpérae i fherrahgest gstween 90° C
ani on having the structure: R-COO CHCH SO3- and b) a

f’ﬁcgglg%%%@% |1$ golﬁ‘g ucga%l 091 atﬂ I%Etﬁlﬂ)%ta{ér Xt{ll% %}L&ép n edﬁsieaSt two

rodarb group ‘havin

about 4 and about 25 carbon atons i.ncl .

st r afiffrrenimaions veidha e dwthienate pHers @ éﬁél‘i% 521&%%@ ed
hydr ocar bon groups; one ORl1 and R is an al kyl group
sel ected fromthe group consisting of: Cl1 to C al kyl,
and the remaining group RL or R2 which is aot Cl1 to C

14l Ky Thé prévesy sgerdingdtieciaim RS fiatitkr Rémipsisiap thd kgp applging a vacuum
sel ected fromthe group consisting of: Cl1 to C al kyl,

ofa?tzoutt hemhﬁmaawu@ Qo@EﬂH @{cRét DlerdferditEHr Aisoud qbo% a&u@zoooc to

i's hydrogen. est er ani on m xture having
re glg% 63 ARopRY RPELL @m amd b 42, PEPHE0GE 530! in 10% by

haV|ng the structure: R—COO- CHCH SCB
weight.

15. An ester anion mixture having surfactant properties useful in formulating personal
care cleansing products comprising:

a) a first ester anion having the structure:

R-COO—CHCH—S05"

and

b) a second ester anion having the structure:

R-COO—CHCH—S07

in which R is in each occurrence a hydrocarbon group having between about 4 and

about 25 carbon atoms, including straight-chain, branched, saturated and
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- and b ) a different second ester anion having the
structure: R COO CHCH in which Ris any hydrocarbon

w@e@ap7deayi ng bet ween about 4 and about 25 carPORUS2004/025968

atons, including straight-chain, branched, saturated
and unsaturated hydrocarbon groups; Rl is

| ndepaagentddhyBed @ERGbEMToH 6f R BMPRE & gkyiNgooy selected from
met hyl and ethyl; R is hydrogen; R3 is hydrogen; and

o AP oL ST A BB, SRSt i
;Jnsi)e/f %lgt g? é‘g&% % (Cyi ngfg g%ﬂ; %@g;%@gﬁganglr}fﬂ@fa@”ag@ﬁ reg?gllljpc gesfected from

ani ons of an al kylisethionic acid according to the o
f or nilteagrory comistmad oo Co alkh @nd the remaiing grogp s Re which is
group havi ng between about 4 and 25 carbon atons,

i ncl oidt @gts€s alkghis hythaigan. br anched, saturated, and
unsat ur at ed hydrocarbon groups; Rl and R may each

i ndependent|y be hydrogen or an al kyl group sel ected
fromthe group consisting of: G to C alkyl subject to

he Brpvd Neh PelitreRha@nd RArRfHt Skl {<BREOMS I¥rmulati
1ﬁydr%§gﬁ%§gn% %) attlgés? oRe nenberqggpeétedSfron1thgnmajng

roup consi sting of : er, a surfactant and optiona
Cllg?f]dpgpreorﬁmﬁs‘%}aglil %)IB r\é%%‘ri ng the cl eansing product.

18. conposi tion of matter from which personal care
cl eah ?%@Stﬁﬁt&{j%{e?lghaﬁzétgg structure:

I

R-COO—CHCH—SO7

and
b) a different second ester anion having the structure:

R-COO—CHCH—S05

in which R is any hydrocarbon group having between about 4 and about 25 carbon atoms,
including straight-chain, branched, saturated and unsaturated hydrocarbon groups; R; is
independently selected from the group consisting of: methyl and ethyl; Ry is hydrogen; Rs is

hydrogen; and Ry is independently selected from the group consisting of: methyl and ethyl.
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prepared which conprises: a) any anmount between 99. 50

% and 0.25 % of a first conponent which conprises one
w@eoosoT®2Est er ani ons of an al kyl i set hi oni ¢ acPdI/US2004/025968

according to the formula : RCOO CHCH SG3- in which R

i s any hydrocarbon group havi ng between about 4 and

1aboutA 28mpadihen ot eiEr, uskfit hiisl crgestrataiight whithicieansing products

branched, saturated, and unsaturated

%@g@éﬁ@%&g@g&ﬁﬁﬂﬁthl and R2 may each independently be

ydrogeh or an al kyl group selected fromthe group
consisting of: Cl to. l-kyl [ .
Chat DernSrois gt QiR ey R ARG RS thPformula
and b) any anmount between 99.75% and 0.50% of a second
conmponent conprising one or nore nenbers selected from
the group consisting of: fagtyacids, alkyl t

5 sul fates, an ethanol am ne, e} bm ne oxi de, al kali

car bonat es, water, SﬁnﬂﬂSLFC%ﬁggLa%ﬁPol’ pi ne oi |
~  sodiumchloride, sodiumsilicate, polynmers, alcoho
al koxyl ates, zeolites, perborate salts, alkali

voitdediat RSis @ NEMAGGbINY F R’ BPESy bMesen ABRGrANGES25 carbon atoms,
preservatives, brighteners, builders, polyacryl ates,

i%ﬁﬁ(%ﬂ% éﬁhﬁﬁ%}%ﬁ% A Khkq l‘%{ 2% 988 un r%{e'dal?l?f&hl%on groups; R; and

ranc nzene sul fonat’es, ether s at es,

| kyl phepal ,al koxy] at e fatty acid,,am des | ph
| Bt Rl e Sher SO Sl el Vot Ghandl 5l afpdes fom the group
chel ati ng agents, tallowan ne ethoxyl ates,
10 copsigeahelafmin® &snakyl artiect ©r Hp Briex e/ it R awk R2 are not
oxi de bl ock copol yners, al cohol ethyl ene
simultaneously hydrogen; and

b) at least one member selected from the group consisting of: water, a surfactant

and optional ingredient used in preparing the cleansing product.

15 18. A composition of matter from which personal care cleansing products may be
prepared which comprises:
a) any amount between 99.50 % and 0.25 % of a first component which comprises

one or more ester anions of an alkylisethionic acid according to the formula :

20 1|11 1"2

R-COO—CHCH—S05"

in which R is any hydrocarbon group having between about 4 and about 25 carbon

atoms, including straight-chain, branched, saturated, and unsaturated hydrocarbon
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oxi de/ propyl ene oxide | ow foam surfactants, nethyl
ester sul fonates, al kyl polysaccharides, N nethyl

w@bwsanedes, al kyl ated sul fonat ed di phenyl oxi PET/Us29d4/025968

pol yet hyl ene glycol. 19. A personal care cleanser
conprising an acyl al kyli sethi onate ester having the

for Fgﬁoﬁgg-md%@w\fl edohi inddpendendy vy diydoaeb on ag allsypgroup selected
havi ng between 4 and 25 carbon atons; Rl and R are

eachgi,pogRendeNthisigbest edtd ComubnesBfuRy 4RNFboiks Mgt both R
of hydr oge%}aﬁﬁc] a Stl)r aﬁ’chedgor st rgP’ghtIchai n g?i phatic 1

ClLt nﬁﬁgg%l%tgi@ﬂ{éﬂ%@ﬁ%@as%#% provi so that one

O;R e G o v >straight-chain
al i phatic t - h . - N
o BIPLLS oyl RhShShbts BAEHR) YOS o S SHELA comprsing

consi sting of hydrogen, an alkali netal, an al kal.i ne .
oar t Rueret Ah0re ZParaberalSHA GO AFOBiOUR Ggﬁﬁs%ﬁéi fty acids, alkyl
ions substituted with one or nore organic groups. 20.:
The pefsenaln etmeolaiésnsar aminecbside afkafiusarbenates, water, ethanol,
conprising at |east one nenber selected fromthe group

Consis%%)fﬁﬁnélf  piadPEiIot 8bdiems Whiogidt anbdiua dili@kd, 0pblgmers, alcohol
surfactant; anionic surfactant; nonionic surfactant;

cati ﬁl’.‘gg ST AR pettBlRE sARTaIRRE sPIRAbs, ieﬂ)girg‘f?, @Rlrotropes, dyes,

21. osition of matter conprising: (i

acyl al kyl i set hi onat.e est.er, havin he f . R : :
o ekt prePR et oss B Elaftdt vUEab Sop ARl il o, el
and 25 carbon atons; R and R(?{ alre
hydroxides, water-soluble branched alkylbenzene sulfonates, ether sulfates,
alkylphenol alkoxylates, fatty acid arﬁides, alpha olefin sulfonates, paraffin
sulfonates, betaines, chelating agents, tallowamine ethoxylates, polyetheramine
ethoxylates, ethylene oxide/propylene oxide block copolymers, alcohol ethylene
oxide/propylene oxide low foam surfactants, methyl ester sulfonates, alkyl

polysaccharides, N-methyl glucamides, alkylated sulfonated diphenyl oxide, and

polyethylene glycol.

19. A personal care cleanser comprising an acylalkylisethionate ester having the
formula
i

R-COO—CHCH—S05 X

48



each i ndependently selected fromthe group consisting

of hydrogen and a branched or straight-chain aliphatic
w@R00507%6281 Kyl group subject to the proviso thedT/Osm®00625968

Ri and R2 is the branched or straight-chain aliphatic

C to C6 alkyl group while the remaining R orR2 is

hydrogen; and X is selected fromthe group consisting

of hydrogen, an alkali netal, an alkaline earth netal,

wheltin R Y ﬂ%armeu HM&%&W@@M%H h9NaAbeH la%mst 04,86d R are

one or nore organi ¢ groups; and (i) | east one
S PTG SLEEL il VATV SRR EAOT s i o
sGgehagtun PR CR %@"%k&“%‘éﬁ Sty catliarS iz Bk fpe of Ra and Ry

conposition of matter of claim2l1 wherein the
iy lbadiched sestightatheinealipbatic €1 pr €s eliy! gieupivhalfdlmremaining Ry or
rangi ng between about 1% by wei ght to about 60% by
Rues Bidrog@B3.and Neiseeleprdiftdne theodronptdetstiof of hpdnog@1 an alkali metal,
wherein the conposition of matter is a shanpoo, baby

af RAIRAL caPRRY (AN Ro, aﬁﬂhhﬁﬁ EfnMboRRIm ARKEnMBnihERUE Eub stituted with
ti ssue, showergel, foam bath, |iquid soap, soap ba

ond %9 &lord Noanilor&fHi€ Vas h.

20. The personal care cleanser of claim 19 further comprising at least one member
selected from the group conmsisting of: amphoteric surfactant; zwitterionic surfactant,

anionic surfactant; nonionic surfactant; cationic surfactant; water and optional ingredient.

21. A composition of matter comprising:
) an acylalkylisethionate ester having the formula:

R-COO—CHCH—S0;X

wherein R is a hydrocarbon group having between 4 and 25 carbon atoms; R; and R, are
each independently selected from the group consisting of hydrogen and a branched or
straight-chain aliphatic C; to Cs alkyl group subject to the proviso that one of R; and R

is the branched or straight-chain aliphatic C; to Cs alkyl group while the remaining R; or
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R, is hydrogen; and X is selected from the group consisting of hydrogen, an alkali metal,
an alkaline earth metal, zinc, aluminum, ammonium and ammonium ions substituted with

one or more organic groups; and

(ii) at least one other member selected from the group consisting of: amphoteric
surfactant; zwitterionic surfactant; anionic surfactant, nonionic surfactant; cationic

surfactant; water and optional ingredient.

22.  The composition of matter of claim 21 wherein the acylalkylisethionate ester is

present in an amount ranging between about 1% by weight to about 60% by weight.

23.  The composition of matter of claim 21 wherein the composition of matter is a
shampoo, baby shampoo, baby wipe, children wipe, make-up remover tissue, showergel,

foam bath, liquid soap, soap bar, syndet bar, or acne wash.
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